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Our New 10'x30" Plain Grinding Machine 


Improvements 


Instantaneous Variable Speed Geared Head. 
Variable Traverse Tarry at Point of Reversal. 
Instantaneous Variation of Traverse Speed. 


Especially Adapted for the 
Finishing of Automobile Parts 





Piston Pin 


Case Hardened Machinery Steel, .00025 
Variation Limit, .018” Dia. Removed 
Grinding Time 70 Per Hour 





This Ought to be of Special Interest to 
the Automobile Manufacturer 


| 


- 


parm 





Valve Stem 


Nickel! Steel, .015” Dia. Removed 
Grinding Time 75 Per Hour 


Cast Iron Piston 


We will grind samples of your work free and furnish you complete 
" — — — | 
information concerning how it was done and how much time was taken 00025” Variation Limit, 1-32” Dia. Removed 


Grinding Time 12 Per Hour 
AND YOU CAN FIGURE THE SAVING YOURSELF 


Landis Tool Company, Waynesboro, Penna., U. S. A. 


AGENTS—Marshall & Huschart Machinery Co., 64 So. Canal St., Chicago, Ill, St. Louis, Mo., Indianapolis, Ind Walter 4H 
Foster Co., 50 Church St.. New York Cc. W. Burton, Griffiths & Co., London and Glasgow. Schuchardt & Schutte, Berlin, V lenna, 
Stockholm, St. VDetersburg, Copenhagen and Budapest. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Varis and_ Bilbao 


A. R. Williams Machinéry Co., Toronto. Williams & Wilson, Montreal, Canada 
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TURRET LATHES 
THREAD MILLERS 


THE 2'.x 26 OPEN TURRET LATHE 














Kqually suitable for work 
on bars, forgings and cast- 
Ings. 






















30°, heavier than any 
turret lathe of its size. 
Cross sliding turret. 


Stationary head _ stock, 
the most convenient and 
practical for either belt or 
motor drive. 


Solid backing for tools. 


Write jor catalog—‘The 
Open Turret Lathe.”’ 





THE THREAD MILLING MACHINE—SIX SIZES 


For Screws, spiral gea§®s, 
wors, flexible shafts, etc. 


The lathe cannot compete 
in accuracy, finish and output. 





Will mill from a_ straight 
line to a circle and any spiral 
between 

Two to six machines may 


be run by one make 





Ixite jor cataloge— ‘The 
Thread Villing Viachine. 


PRATT & WHITNGEY GOMPANY. 
HARTFORD, GONN., U.S.A. 








OFFICES— Trinity Building, 111 Broadway, New York, Boston: Oliver g f mmercial National Bank B Pittsburg: Frick Bldg. St. Louis 
616 North 3d St. Philadelphia Ist and ¢ whill Sts Birmingham, Ala., Brown-Marx Bldg Agents: California, Nevada and Arizona, Harron 
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The Economy and Work of Lifting Magnets 


Savings Effected by Cleaning Scrap from the Ground, Floors, Cars, 
Etc. The Many Uses Given Them and the Saving in Labor 


B Y - r L A K E 


Lifting magnets have been in use 











for a number of years and yet but few 
people realize the extent to which they 
are used or the amount of saving actu 
ally effected by them in the course of a 
year. In a recent visit to some of the 
large machinery-building plants of the 
middle West, I observed a number of in 
stances where very material economy was 





being effected 

At the West Allis works of Allis-Chal 
mers Company, for example, lifting mag 
' nets are not only used exclusively in the 
yards for unloading, loading and other 
wise handling bars of pig iron, scrap, 


small castings and machinery parts of 
| medium size, as shown in Fig. I, where 

the magnet is used for picking up iron 
; knuckles and loading them into charging 


’ 


buckets, which conveys them to, and 
dumps them into the cupola, but they a1 
also pressed into service for saving t 


small pieces and even minute particles 








é iron and steel which have heretofore hee: 
allowed to go t Wis! without thought 
= FIG. | AGNI . FOUNDRY YARDS OF ALLIS-C] EI N) 
of the possibility of recovery 
, : - . , CUPOLA CHARGING BUCKI 
[his is done periodically by hnching 
the magnets to traveling cranes and al Vast network of cross-tracks with whicl the grou i vi cape | v| 
~ lowing them to sweep over every incl ot the yards are supphed, and it is a never their irthen mant tO mMect the magnet 
) ground area, both in and around the failing source of .wonder to the shop id not a few mysteri isappearances 
works. Out some distance from the build management uch lost metal the of parts reported “missing vere ac 
ings and along the railroad tracks, where magnets find counted tor in this day of 1 onimng 
the regular shop and vard cranes cannot The first tilii« they were pul to this use (one place where the magnet wa ised 
-h, a locomotive crane, as shown in- a= goodsized trainload of old iron was _ for cleaning up the foundry, the ground 
hic. 2, serves the purpose, by using the recovered; pieces which had laid buried vould swell up over a piece that was too 


Se 
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FIG. 2. LOCOMOTIVE CRANES MOVING WORK WITH RROWNI? FNGINEERIS 1 NYS M NI} FAR wricHse 8160 











































620 
deep in the sand to be lifted out. These 
were dug out and some of them proved 
to be of the that had 


been purposely buried 


mistakes molders 


CLEANING Cars AND CASTING FLOooRS 

Practically nothing now gets away, as 
the 
from the cupolas settle before passing the 
the 


magnets 


even particles escaping as sparks 


limits of works and are drawn again 
to the 


their rounds. In the foundry the recovery 


when these next make 


of sprues, gates, shot, overplus, etc., 
the 


1s, Ot 


course, greatly facilitated by new 


method, and nothing is too insignificant 


1 


to escape the all-attracting magnet 


In Fig. 3 is shown an Electric Con 


troller and Manufacturing Company, Type 


F., No 7 magnet that has been passed 
over the ground to pull the scrap metal 
out OF it 

Another instance of economies hap 


pened in a foundry which ordered a car 
in which to ship castings and found that 
the 
pig 
dust 
lowered into the car picked up six hun 


empty car had previously contained 


iron, considerable of the chips and 
remained \ magnet 


from which 


dred pounds of this waste, equivalent to 


finding a five-dollar bill [The magnet ts 
also successfully used to draw shot from 
thi sand of a blast-furnace cast house 


| his sand being used over and over again 


becomes filled with small globules of iron, 
called “shot” and it was formerly riddled 
to remove this shot, but in one case 
magnet drew out nearly 300 pounds ot 
shot for every 60-inch length that it was 
moved over the bed of sand The mag 
net was about 4 inches above the sand 
60 inches long as shown in Fig. 3 


In open-hearth plants the magnet is used 


to weep up” any small pieces of iron 
left along the track after charging the 
boxe 
HANDLING FOUNDRY METALS 
\t the works of The Falk Company, of 
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Milwaukee, operating the largest all-steel 
foundry in the West, as well as an ex 
tensive machine shop, figures were given 
showing the saving effected by the use of 
a magnet in handling pig iron, scrap, etc. 
before charging to the furnaces. Thus a 
30-ton gondola car of pig iron was un 
loaded by five men in 


without a magnet 
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duction, and including all offsets, this 
amounts to a saving to The Falk Com- 


As 


a matter of fact, however, it is more; for, 


pany of not less than $5000 per year 


in rehandling the iron to the furnaces, the 


figures for unloading cannot be taken as 


a fair basis, the cost per unit of weight 
With the Allis-Chalmers 


being greater 











FIG. 3. ELECTRIC CONTROLLER AND 

NET CLEANING 

I s and the same was unloaded 
with a magnet, as shown in Fig. 5, by 
two ! 1 hour (or less) In un 
loading knuckles a 50-ton « was un 
loaded without a magnet by five men in 
4 hours while the same was unloaded, 
with a magnet, by two men in 1% hours 


Taking the figures of their annual pro 











MANUFACTURING COMPANY'S MA 


UP THE SCRAI 
Company, whose cupolas at the W 
\llis works alone are stated in on 


that company’s publications to hi 


pacity of 520 tons daily, the same rati 


of saving would indicate an economy 


tremendous as to be well nigh unbel: 


able. With The Falk Company's figur 


as a basis, any manufacturer can figu 














ELECTRIC CONTROLLER AND 


OMPANY’S NO. 2 MAGNET 


PIGS 


FACTURING ¢ 





LIFTING CAST 





MANU- 








FIG, 5. 


MAGNET UNLOADING CHILLED IRON 








FROM STEEL CARS 


BROWNING ENGINEERING COMPANY'S 


PIGS 























FIG. 0 
MAGNET 


CUTLER-HAMMER 50-INCH 





HANDLING MAN- 








GANESE IRON PIGS 
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railroad scrap into one car in’ and with only one man, in a crane cage, 


at 
st 
4 


out the possible economy of this system : 
as applied to the handling of iron and 55 minutes with one man operating the what by hand methods took two different 
steel at his own plant. crane on which was a 36-inch magnet. In  handlings and some 16 laborers to per 

In Figs. 4, 5 and 6 will be seen three scrap material consisting of nuts, bolts, form. The saving will not only pay f 
different makes 


f magnets which are etc., the same magnet has loaded 115,000 the magnet in a short time, but also th: 


lifting and carrying different kinds of pounds in one hour. By the hand meth- necessary outlay for the crane and run 
pig iron from the steel gondola to the ore ods necessarily in use before the mag way will be paid for in less than two 


pile or from the ore pile to the furnace net was perfected, the st of unloading years 


etc., while Fig. 7 shows one lifting and scrap iron in open-hearth stock yards, The lifting magnet has been made p: 
carrying a sow and pigs from the mold varied between 5 and 12 cents per tically universal in its application, nd 


to the breaker 





ing magnet are that it is simple in c | } i 
m - 2 o 
struction, comparatively small, and can PWD SP oy 
, : , 4 a a 7 2 














e€ e@asily tt he lt iny kind I 
oO Swi vg tr vel gy < 1 | | v 
2 1s shown two 36-inch magnets on lo , 
notive crat e of which is lifting a eg 
oket Ss with tal weig f ¥ 
{100 Pp ds and tl oth gear weig 
Ing SIco p a 
~~) 1c rt I | efficie Ml FIG. 7. ELECTRIC CONTROLLER AND MANUF A NG COMPANY'S MAGNI 
a 50-inch pig magnet operating under LIFTING A SOW AND I 
service conditions may be obtained fron 
records of tests. In large plants manu ton, depending on local conditions, and the one in use by the P. R. R. at Green 
facturing iron and steel products many the average ran about 8 cents, even’ ville, N. J., is used to handle all of the 
lifting magnets are employed for handling where the stock yard was covered by magnetic material arriving at its dock for 
pig iron, scrap, etc., and a test was given ranes and the laborers simply filled transferring to lighters for ocean ship 


one of these at the works of the Youngs harging boxes which were afterward ment or delivery in New York City 


town (Ohio) Sheet and Tube Company handled to the buggies by the crane. This They are handling there cast-iron pipe 
[he result of this test was that one man cosi of handling stock from the cars to 3 inches in diameter that weigh 2000 

the crane operator—using the magnet, the charging boxes in open-hearth fut pounds; cast-iron sections for the re 
unloaded a steel gondola containing 109, naces, with magnets, has been reduced to taining wall of the East river tunnel 
































FIG. & YPE S MAGNET AT P. R. R. DOCK FIG. 9. ELECTRIC CONTROLLER AND MANUFACTURING COMPANY'S TYPE] 
HANDLING SHEET STEEI 

350 poun ni we | 2 cents pet ! great many that weigh 4000 p d | € al 
ve minutes or welg i places where nl lling is neces cave e side an ex on the ther 
metal 1 ed It, was 789 nds sary, th di it at less than 1 cent nd of di to conform to the diame 
Che curre ( energiz¢ ‘ ig per ton ter of th nel; paper-filled vheels 
et was 30 eres 220 volts Phe steel pipe 5 inches in diamete d 30 
ost of current nsumed by tl one > E N A Vi NS feet long yvelighning »p ds prignt 
iring the p d required to unload the Onk | ! lle« rane facili steam boil handled from an upright 
1 tons of pi was less t 1 25 cents ties att ] s to handle pig position, each b r weighing },000 
Another test that was lucte t the Iron eitl fror s or stock pil pound new rail 100 nds p vard 
S. & i S. R. R. shops Colling to tl reir f ti cupola with ind 30 feet long, when evenl nged 

] Ohi <1] ] , ; ‘ ‘ peration iT +} 1 t ] ' lift 
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pounds; plate, by jOSO ght stock, such as “farmers” scrap, iron ings, ete, it far outstrips any other 
iit, and other things 1 unk, small plates and tubing, wire, lami- method of handling. As an instance of 

is to mention nation punchings, light structural shapes, this, one has only to consider the very 

fig. S will be seen the magnet at ngles, small stings. foundry flasks, common necessity in large machine shops 


’ R. R. Greenville, N. J., docks at of removing such waste from the mill or 





work loading a lighter. With this mag lathe pits. When, say, half a ton has been 
t men unloaded a_ carload of llowed to accumulate it takes a man sev- 
wheels mm one hour, while with the old ral hours to convey it away, with the aid 


thod it took six men, one-half of a f an industrial car; whereas a magnet 


y, to unload a carload of the same size duces the operation to a few minutes’ 
the right of this, in Fig. g, is shown time 
ame company’s type F magnet hand Nor does the service of the magnet 
v sheet steel lig. 10 shows a magnet 


ised by The Falk Compa i Mil 





top at rough material. Any machined 
irt or manufactured article, except in 
ry heavy sizes, can be moved about by 














ECoN aw Us: his means; as, for example, forges, safes 
s show by hig [2, lvwheel sections, 
' t the most common ae iron penstock, steel tubes, rock crushers, 
Ing Inagnets are n ms put is in handling stam mills, or almost inything securely 
re FeanINg 2 crap slag out together and having enough iron or 
" el plant , eel in its construction to respond to th 

it Val . Ing pow f e magne 

Sit) i | i ‘ 
; in . Hi \ IN ED 

, mav by wag \\ laterial al 
Is LL } ‘ iting ignets can be advant 
kull ke vcr sly emp ed The time saved, due 
i ry e jerki to the fact that the use of a magnet 
l t and eve laminates — the necessity of idjusting 


+ +} 


hoisting tackle to the object to be raised, 
ire pl . is oftentimes of itself sufficient to justify 


t) \! ! | the installati f ifting magnet Par 
ticularly im the cas f pig iron and 
i hare ‘ | tt sings crap netal ire he yractical l\ intages 
7 ne tl Op ste rm ofu e section wntin f the magnet obvious, Owing to the large 
| | ed lware t Is pat number of pieces that can be handled at 
l Wst ( | I ! null ils t ingle litt, and to the fact that ne 
‘ tying cat I k It Ins rings, tac pieces so handled need not be piled be 



































riG, 10 rLER-HAMMER MAGNET IN THE \LK COMPANY WORKS LIFTING \R SPRINGS, A CASTING 


VEIGHIN JO000 POUNDS, AND A WINDING DRUM 














netal too hot to be touched with the 
fingers can be handled with a magnet as 
isily as cold metal. Castings which, be 
uuse of their shape or because of w 
jual distribution of weight, require cart 
adjustment of hoisting tackle, an 
shed parts whicl would be hable to 
ifed with chains, are examples of ob 
ts | r ) nore convenient 
dled wi iting ygnets than in 
ler wa \r pl nd thin sheets 
iron or steel used in the manufacture 
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rehand. All that is necessary in 
t this sort is to lower the magnet 
e pile of pigs or scrap, switch o 
irrent—and lift. A further advanta 
ifting magnets, and one that has 


heir installation in many foundries 


last furnaces, is found in the fact 


pressed steel or ironware, tubes, 


nd a multitude of ot! nished o1 


ducts forming part of the tron 


work 
onto 
n the 
ge of 


led t 


and 




















, \ S ES 
l i ind 
] ; 
~~ ' ~ "| 1 7 itl 
nag s 4 ; 
WW 
| 
\ \ 
~ , {1 
1 
in ~ vill 
\“\ I 
. 
: s 10 S 
te 1 sists t ) ; 
‘ 1 
~ magn will n . 
One th ¢ thy +} 
> t pig rol is a @g vd lift tf 
" net ind evel es “ 
! ! K ttlained excep 
ptionall or od magnet operating ' 
favorable conditions The eficien 
l cl nN ts lepends ipon so m 
YCTICICS that no manutacture 
, 
ting magnets can guarantee that 
iD Wil invariably hand a rivel 


mber of pounds Impurities in 


tal constituting the load, inequalities 


surface, the proximity of other 
tic material to the objects to be 
ese ind may ther conditions 


mag 
lifted 


tend 
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to influence the lifting capacity of th Now since AB and BC are joined by 


magnet pin at B, the shear on that pin, which 


It is significant that no establishment corresponds to a rivet in our girder, 1s 


that has tried the lifting magnet has ever qual to the difference in stress on 4B 
returned to the old method of handling nd BY r. in this case. 
iron and steel, and it is safe to say that Ww 
’ a 
at no very distant date the lifting magnet { 
16 h 
will be considered as indispensable as 
, . ) r) a * 
that other labor-saving device with which nd € /) ?~ 
it is associated the electric crane 3 “ a ) 
16 h 
° . . ~~ A : . : ‘ . = , : or 
Riveting for Built-up Girders ‘ ( J) and VE it Is 
a 
By Cox Wis ae 
\ sp 12 I : 
ets in gird ystel itter WwW | gz 
g , | 
( é > m aL oO tl < A l 
tt ' Vee t ct 
which the probl tackes n text “S 
| , le ae ‘ . ’ 
) ks t n eulty 1 inn 
bl _ ry} } ; +? ich < 
devel Dp ] it l 
rtical sh be 
re ( T I 
» that t ange f t 
| a4 
} n + mroxmn tel 
t woul dividing t 
il verlul | nt im the 
ng h rt ft ) hpetwee 
< ne 
1 1) ) 1 A I 
rot onsid i it Ww FIG. 
: 2 P 
t | } 
\ i} il 
presem | en — IG. 3 FIG, 
nbet iW ing 
ta bean | rs servi 
een r ] 1) ‘T ectly 
spaced | t | | li é rep 
cn t ? ic¢ \ ‘ e< ; 
nplete ba ooal 
mbers " mctior 
ve ina pl Now 1f Ww supp | the let ! 
] ] } 
) ) ? \\ ] 
i : . 
in h 
) rivet 1 
1 t r at that p 
1 } 
= } rf ) ' 
nd I juat 
HW , Wy W T ui 
ta { 2a | }—34 } ja | } 
2 5 5 5 if { @ 
Wii 
T Hi ( u 
3 a | ? 2a | ) - 1 | 
2 ‘ Ss 16 ; - a 
: 2 U } 
j A 
stress 0 ertical mbers. It will be noticed als 
a each successive upright 
2 Ww | ' 
h irithmetical progression a 
stress Di we go awav from the center of the girde: 
a [his yTred witl the shear diagram de 
W |—-}. 
LA rived ther means for a_ uniforml 
The stress hevond / 0 loaded | 
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Referring to Fig. 2 we see that the 
difference in AB, BC, 
CD, DE is the same at each pin, which 
the 
This gives us the stress 
W a 


pin as , if a is 
2 h 
W 


tension between 


also agrees with shear diagram as 


usually drawn. 


on each made 


equal to h, simply gives us which is 


the same as the total vertical shear. Thus 


we conclude that in either method of load 
horizontal shear over 


ing the a length ot 


the beam equal to the depth between rivets 


1s the same as the total vertical shear at 
the corresponding point. 
If the girder is of the section indicated 


similarity to an open-work 


1 
} 


truss 1s apparent lo be sure, the upper 
and lower chords are not jointed at the 
rivets, but since all parts are in direct 
tension, or compression, this will not alter 
the relations of the rivets and the web 
which has to take the shear stresses for 
the most part As the function of the 
rivet is to transmit the forces acting on 


the flanges, or in this case the angle irons, 


AMERICAN MACHINIST 

off. 
bearing value it is cus- 
same depth, though it 


points where the rivets might shear 


In computing the 
tomary to use the 
is evident that it would be more nearly 
correct to take it to the 
or the flange of 


The 


the center of 
cepth of the cover plate, 
whichever is the 


the angle, thinner. 


rivets are in single shear in this case. 


The 


Carnegie | 


the 
and is to be found in 


table, taken from 


Fig. 4, 1s 
ind b ok, 
t every engineer's hand book in more 


complete form than it 1s given here, 


with 

shearing nd bearing values for more 
sizes of rivets and for shearing stresses 
from 6,000 to 12,009 pounds per square 
inch, and bearing values from 12,000 to 
23,000 pounds. The selection of the values 
be used ts not usually left to men who 


do detail designing, but is determined by 
engineers lect their values with due 
regard to th past experien and usu 
lly without being able to assign a logical 
reason for the particular values used 
BRACING OF Wes PLATES 
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formula for long columns is applicable. 


The formula is 


P is the total load carried, F the 

cross-sectional area of the column, / its 

unsupported length in inches and K the 
least radius of gvration. 

i; b r . ¢ 

\ 1S a a 

n 


where 


rectangular section, 


thickness of the column in 
the direction in which it is likely to 
thickness of 
The 
column is F, 
the 


thickness of the web multiplied by the 


where > 1s 1 


in this case h is the 


the web plate if it is not braced 


cross sectional area of the 
taken as 


which in this case may be 


spacing a which we are taking equal to h, 


except at the extreme ends where it should 
a a : 

be taken as . The vertical hight of 
: 


P 
F 
12,000 pounds per square 


should be taken as l. It is 


the web 
kept down to 


inch, which is common practice for such 





to the web, it is evident that it is only In de D pind sadn rtical stilfeners, CON- work then 
necessary to put enough rivets in a length noung of angle or T-irons riveted to the ] 
of the beam equal to its depth to carry the a es \s a general state- > ila 265, 
total vertical shear on the beam at the emt 1 may be said that the design of 
point under consideration. these stiffeners is left to the engineer’s or ] should be about 76 times the thickness 
judgment rhe method of procedure of the web as an upper limit beyond which 
AN EXAMPLI 

For example, suppose that we hav Sink Bearing Value for Various Plates —12,000 Pounds per Sq.In 
beam whose depth between rows of rivets — Area Shear 6000 
is 20 inches, loaded at the center with ese ee 1's 6 1's 1 
40,000 pounds. The shear at each side 
of the center is equal to one-half the total ret oa aon — on pon rome 9750 | 4220 | 4000 
lead, or 20,000 pounds This in turn is 0.756 0.4418 2650 2250 2810 | 3380 | 3940 | 4500 | 5060 5630 6750 

: 0.875 0.6013 3610 2630 3280 | 3940 | 4590 | 5250 | 5910 6560 7880 9190 

1000 pounds per I inch of length or depth 1 1.000 0.7854 4710 3000 3750 | 4500 | 5250 | 6000 | 6750 7500 9000 10500 | 12000 
Now if we expect to use 34-inch rivets 
we see by &he table, Fig. 4, that it will 
carry 2650 pounds in single shear. In the given above, however, indicates a way stiffeners should be used. Of course, / 


case shown the rivets are in double shear, Which may lead to a rational method of is not the entire depth of the web, but the 


and will carry 5300 pounds each. If only design. I will submit it for the criticism distance between the nearest edges of the 
1coo pounds per 1 inch of length is to be Of the readers of the American Ma- angles. If stiffeners are needed it is ob 
carried. onlv one rivet in 5.3 inch will be CHINIS ind trust that if it has weak vious that very light ones will make K 


‘ _ 3]! : ‘ ¢ = 
required to carry it. Ina similar way the Spots they wall be pointed out. In a truss 


large enough to bring the ratio of 


spacing with 54 inch or inch rivets may Of the outline of Fig, 1 the compressior kK 
be found. This spacing would*be right if On each vertical member is the same as the safe. In fact so little is needed for thi 
nothing was to be considered, but the pos shear on the outside of that member: that purpose that almost anything that is hea\ 
sibility of the rivets shearing off. If the 1s, tl pression on the vertical at D is enough to be easily riveted on is enougl 
web is too thin. or the flanges of th Will your readers say how nearly corré 
or as ica a eens en ae this is? 
i | 0 ) I¢ IS a POSSIDINTY . ’ 
ts crushing in the holes. In P " — - 
. a . \n interesting engineering pro 
the table, Fig. 4, bear bn —— put in, as shown by presented itself to the Crocker-Wheeler 
for rivets in ditt it thicknesses of plates | they will be in tension Company at Ampere, N. J, when it 
. it exceeding re tress of 12,000 , ) will not require any found necessary to move a large oak tri 
tay sagt. ptadttes if im eters un em straight lo be about eighty feet in hight and weighing 
the web mech thick t ) wm valu , , ; , . : a. 
‘ ; 7 ur \ I id diagonal mem bout 60 tons, trom one section of thi 
IS 3375 pound less 1 , bers ) b uniform web the yard to another, in order to make w 
oe hla ici rer vigil OME can s either, or both, compres- for a railroad siding lhe interesting 
ists tis, the spacing 1s equal to sion and tension 1 bers on the diagonal point was to decide on the proper plac« 
value : bearin valu l 1 is so thin as to buckle grasp the tree with an 8o-ton locomoti\ 
W hever i I divided by t ' pressive stresses, crane so that it might hang absolute 
| ch of depth between ri Id t the tensile stress, vertical and still permit the ropes a1 
In Fig. 5 a, @ are rivets for cove! t 1 be considered safely that chains to be fastened low enough on the 
plat [he method of computation is all that need trunk to enable the crane to do its worl 
een befor uit care must be taken _ stiffness \fter proper calculations the transfer was 
In comput r to be cat lb ler « ti vhich are likely to be performed and the tree moved 200 feet 
the rivets ke the total depth n se girders the straight-line and successfully replanted 
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The Construction of Graphical Charts 


Proportional Charts Are Very Useful for Solving for Four Variables— 
The Z-chart and Its Modifications Are of Value for Certain Equations 


B Y JOHN B. raBDODL E* 


\ tamily of chart-forms of 





yreat struc ' ] 





























Seat SITUC simpheity which ‘ f four nete ( j 
ural simplicity is that which is known riables Knowing ¢ and c¢. for in ( n the material 
der the general name of the “propor- stance. we join a ! hy straight line ; the, ) (bot i 
nal” or “parallel alinement” typs Che d draw parallel C This @ 1 
with which they may be laid out and jj int cts sx g ws 
tact that thev m be used wi cel t 
5 ] . > Wich ¢ 1 bil It ma) € advantagev ,1n rtain cases, pp f + 
l lled lirec : )} } +] 1 , , , a Lie - 
e handled indirectly, if at all, by thos to have the scales graduated o1 D ir — 
tvpes previously described are strong lines inst id f li o p vas ¢ 
recommendations for their uss 
’ —— —— A 
fake any two lines meeting at ,; 
le and lay off the distance a and . 
shown in Fig. 1. Connect the points l 
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line and draw a parallel to it t in 
he 
. “ iy 
; | 
5 : : 1ty 
l - - = =~ - 
FIG, 1 IG. 3 
10000 
14 
9000 
13} 
S000 
S | 
s & - a | 
, ps ~ 
3 b a 
3 3 , J 
; - 2 , ; , 
a ww 3 a : \dwithD } a ‘ 
= 2 mnect ‘< , 
L 2 —— / f-p with f+p a f 
= i U0 < ‘ 
~' ' 
D L 
4 
y+ 1000 . ' an 9 
FIG 5 FIG, ¢ 
» ~ 
2000 , H 
d 
- | tal 
: rtical { esired luc f 
Scale for f p 
} - ~ = = = ( )] 
: : > Ss > = 5 > = = > = ; = = 
=_ £ > = ~ : -+ i 
2 , ' 
i 
gs 3 . ¢ = 2 © ; 3 : 
: | D D 
ve { 1) 
' 
y CH I HI t 
} ! da 
rsec rt \ d I é' é 
é ‘ 1 x i 
s Oo I< \\V Vi l \ ( I . 
, ily 
g . 
M28 tn ¢ , 
lf ff on \s lustt 
1 ( \ I 
' 1 , ‘ 
Ve ~ I tn I t tl | i¢ 
‘ vs. | ) 1 S 
ind er side for nd si f thicl \ ! = 
] t | axis, t S 
Wwe L D f4 4 
t \ ies t t ( he 
*Professor of machine design, Rose Poly mae a oe a ee " we 
hnie Institute vi ae. 








626 


f and p—is necessary before the chart is 

This, however, is not the fault of 
*hart but of the equation which was 
purposely chosen to bring up this point 
A makeshift of this sort should, of 
be avoided where possible, but is 


used 


the 


course, 
often not objectionable In this case 
where the values of f and p will usually 


in round numbers the 
of fea p 
mentally and no 


necessary 
f—p are 
serious dif 


be given 
computations and 


easily madi 


ficulty will result. I have, however, seen 
this scheme used on a number of charts 
where it involved quite a little calcula 


tion or consultation of tables and where, 


yn account of the complexity of the equa- 
tion, it was evidently the cnly method 
which permitted it to be charted at all 
HE Rota PROPORTIONAL CHART 
his type of chart is susceptible of a 
slightly different arrangement which is 


Sup 
quantities « 


sidered advantageous 


sometimes 


. 1 
arrying tne 


SE the 11 


d d, Fig. 1. to have been rotated about 
yrigin, O, through 90 degrees. We 

vill have a diagram like Fig. 3. In mak 
this ‘tation the line joining the 
points which represent c and d will like 


e turn through 90 degrees, and will be 


ight angles instead of parallel to that 
ining a and In reading such a chart 
renerall istomary to have a trans 
parent index consisting of a sheet of thin 
luloid with two lines, at right angles to 
each other, scratched on its lower surfac 
This is laid on the chart in such a w 
is to have one of the lines pass throug! 
1 and & and the other through « It 
intersection with the d scale then 


the required value of that quantity. T1 


same result may be obtained, ot courss 
b pair of draftsman’s triangl lat 
gainst each other 
With this chart, as with the firs 
ribed, ther: no need that the ix¢ 
‘ ng a and d, or 6 and c should coi 
cide Every mndition will be satisfied 1f 
tl ines are separate but parallel. Th 
advantage of this arrangement of chart 
the other is not very marked, and 
I ot incline much toward its use 
S thoritic however, seem to lool 
vith considerable favor and that 
n for referring to it 
PLorviNG OF FORMULA OF RESISTANCE OF 
EARTH TO COMPRESSION 
One tormula will be worked out show 
ing its application. For this purpose let 
us take the formula for the resistance of 


earth to compression, used in calculations 
for foundations. It is 
P=—wh I+ sin. > \? 


[~~ i-. @ 


where P is the ultimate load on the earth 
in pounds per square feet, w is the weight 


of the earth in pounds per cubic feet, A is 
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Next let us choose our seale units. If 
pose of the earth we take the 
will call 4) as ™%, then 15k % 3% 


the depth in feet and ¢ the angle of re 
scale unit for A (which we 


The expression 
ncehes ch is 
I+ sin. ~ \" | whicl 
° al 
I — Sin. P } ; 


leneth wanted 


For w let th 


about the 


the original drawing 


; adenl ' Ve thon ne The 
may be treated as a single variable and the ale unit (1)" be taken as 5. Then 
equation arranged 30 X 1/40 = 344 inches, again a cor 

P 2 venient length For the @-axis let th 
h I sim, p\?, unit length (/;) be ,i-. The maximun 
I+ sin. p value of the parenthesis containing @ Is 
This gives us the simple proportion we 0.347 when @ 15 degrees. Then 0.347 
need for this type of chart [he limits nas 8.075 inches, which will be abou 
were determined as follows The fric right. 
rou 
JUUUH 
25000 2 
wv = 
= -UU0UU 3 
guj 4 
0 §w with @ = 
——~ IP with h 
2 Tt 
~ %) 
A) 
v4 WOU) 
aT 
28583 3 7 : > BRAS . : sy Ss & 
\ ' : Depth, h. 
Wei f1¢ ¢ Foot of Eartl ; 
nP } 
FIG. 4. PROPORTIONAL CHART FOR EARTH RESISTANCE IN COMPRESSION 
tion angles given by Rankine for different Now the scale units should be in th 
conditions lie, roughly, between 15 and 45 same ratio as the quantities they affect 


degrees, though they exceed this in a fev Hence, calling the scale unit for Pl: w 
cases. lo cover them all the graduations have 
on the ~ scale will be run up to 60 de / / / 1 
: . 2 aia 4 yr 2 a io 

grees, though it is probable that most of oo ae _ 

F - * ‘ . 1 ae 4 O04 
the values wanted will lie below 4o de 
grees. The extreme value of hf was arbi Chen 
trarily taken as 15 feet. The values of Ze +x 0.04 
given in the pocketbooks range from i,= ~~ ie = {000° 


0.04 


about 70 to 130 pounds. Taking A as 15 
~ as 40 de- Multiplying the maximum value of P 


40,000 by this unit we get, 


feet, w as 130 pounds, and 


grees, we find P to be about 





yr Fh 


~~ 
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CHARTS WITH PARALLEL AxES FoR SUMS 
OR DIFFERENCES 
Next let us take a case like that shown 
Here the quantities are laid off 


40,000 X zy/555 = I0 inches 
as the length of the P axis. This was a 
trifle greater than I wanted for the limits 
I had placed on the size of the chart and 
I arbitrarily reduced it to about the same 
length as the 
mum value for P, 


in Fig. 5 


~-line, making the maxi- 
35,000. This would 
correspond to an angle ~ of about 38 de. 5.5 
grees with A and w at their maximum, 
It , 


was, however, entirely a matter of con- 


and would probably cover most cases 


; 4.5 
venience and there is no reason, in a 
practical case, why the scale should not 
extend as much further as the conditions { 


in the problems likely to be encountered 
would seem to require. The graduation of 
the different scales is now an easy matter 
and the completed diagram is shown in 
Fig. 4 

[he broken lines show the position of 


é 
>. 
a 


Connect 


et 


»27 
027 


from an arbitrary zero line on two axes 
which are parallel. Draw a transversal 
between the ends of the lengths a and b, 


and another parallel to it cutting the axes 


24 e 
0 v 





d with D 


¢ = 1 with ; 
the index for z 120, = 30 degrees, = 
and A 15 feet, giving the load P = , Ae 
16,200. This is, as stated above, the ulti = 2 ee 
mate strength of the soil. If a _ fixed g f 
factor of safety may be used for all cases = W) lv G, 
likely to be met with it might easily be 7. 1 = 
introduced when is plotted; that is, the : 10 3 ; 
numbers placed opposite the graduation 
marks on this scale would be divided by 
whatever factor we chose. Then the dia 0 
gram would give us safe, instead of ulti 2 
I ids 5 
Lo a 
2° = 
“ D 
3 15 
iV L 
vo i ric. 8. PROPORTIONAL CHART TO DETERMIN STON-ROD DIAMETER 
, 
. he lengt and \ nspection of 
‘ > . liagram shows tha 
E e twi es cut by any system of paralli 
5 lis S nt lf the quantities o1 
eo hee r either axis had been laid oft below tl: 
=: 3 - instead of above it we should have 
= 6u 6 . id a constant sum instead of a constaut 
eren We may et ‘ase CO 
B i ‘ 
yi i 1 
E f we la t tl tv d below the zet 
2 28) 6% nd the others above This will be re 
. 5 * ferred to lat \s in the previous type ot 
-< iA chart, there is no need to have the values 
10 : 1 1 and or b and d laid off on the same 
2 § axes. They may be laid off on parallel 
. axes if the distance between each pair of 
ixes is the same. This distance might b« 
varied if the need for it arose, but it 
ve Key C with wv hs would require an alteration in the scale 
4 ae v wha! rm inits to correspond 
To save referring to it again, it might as 
. . well be noted here, once for all, that this 
chart, and all of those yet to be described 
involving four variables, has the same 
s+ 8 1 1otational property as was indicated in 
FOR CENTRIFUGAL FORCE Fig. 3 for the first type. This is shown in 


FIG. 7. PROPORTIONAL CHART 
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Fig. 6, where the c and d axes have been 
turned through 90 degrees without alter- 
ing their relative positions. The position 
of the index is shown by the fine lines, and 
the clear, I 


think, to explanation 


construction is sufficiently 


render any further 


urnecessary 


\ chart of the kind we have been ex- 


amining is of little importance if we are 
only to use it for addition and subtrac- 
tion; but it acquires an added value if, 


instead of plotting the numbers themselves 


the xes, we plot their logarithms 
This insforms the chart into one for 

Itiplication and division 

Py F A CHA FROM TORMULA FOI 
CL ENTRIFU¢ orc! 

\n example of the use of it is given in 
Fig. 7. The formula used is that for cen 
trifugal force 

ut 
‘ c 
C= - 
g? 
where C is the centrifugal force in pounds, 


w is the weight in pounds, g is the accel- 


eration of gra velocity in feet 


tv. ¢ ’ 
per second, and ¢ is the radius in feet of 
the path of the wi ight Rewrite he equa 
tion 
( v- 
ze ial a A 
Chen 
log. ( log. x 2 log. 7 1g, oD 


the fundamental 


The limits between 


which 1s identical with 


equation given above. 


which we are to work are of no special 


importance here, since the chart is not 


supposed to be applied to any particular 


problem. We will have to fix 


some con 
ditions, however, so let us say that x 
varies trom i pound to 100 pounds, z 
from 1 foot to 50 feet, and r from o.1 foot 
to 10 feet The maximum value of C 
will be 776.4, and of its logarithm 2.86. 
Che maximum value of Jog. v* is 3.398, of 
w 1s 2, and of log. 32.2 r is 2.508 
In graduating the axes the same scale 
unit must be used throughout All ex- 
ept the scale commence with mark 1 at 
he point, and are laid off in any con- 
é nt sized divisions from a table of 
log ithms The C-s le was extended to 
Soo tead of ppin t its exact upp 
t 74 ] | I ( S f eat S( ile wi 
vi t place mark I at dist e of 
” ( 32.2) b ve tiie i ind 
¢ 1ate above and below this as desired 
g.7 ws the completed diagram witl 
I versals drawn ndicate a solution 
I ( ) ), l Oo s uld 
} ual 7.S5 
Pp ING OF A CHART FROM THE FORMULA 
I Pis N-I » DIAMETI 
With this typ f chart it 1 not neces 
ry that the equation be in the form of 
1 simple proportion, though it should be 
pabl tf being placed in that form by a 
ittle manipulatiot For inst take the 
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formula given by Kent for the diameter 
of the piston rod of a steam engine, 


d =0.013 \ Dip, 


where d is the diameter of the rod, D 
is the piston diameter, and /] the length 
of the stroke, all 


maximum steam pressure im pounds per 


in inches, and p the 


square inch. Squaring, this becomes 


Dip 
5917 


d? 0.000169 D | p 


form it is: 


D 5917 
or logarithms, 
d log. D og. | (log. 5917 
ve bh) 
which agrees with the fundamental equa 


tion for this type of chart 
Here we plot the logarithms of d°, D 
ind / as usual. In the case of p, however, 
we first lay off the log. of 5917 (3.772) 
from the zero and from that point plot 
< , r 











DIAGRAMS 
the logarithms of * downward, since we 
usc the reciprocal of p and not p itself 


in the last member of the proportion. For 
the sake of compactness it 1s well to have 


all four scales on about the same _ hori 

ntal one and since those of ] and p 
are much higher than the others we drop 
their zeros by equal distances below those 
ot d and D. The zeros are not shown in 
the chart, Fig. 8, since none of the grad 
uations go down that far, and only the 
working parts of the scales are needed 
Ne error is introduced by this shifting of 
the scales since the slopes of the lines 
ining them are the same before and 
ifter the transfer The units used in 
eraduation must be the same for all scales 


inless a different one is indicated by the 
exponent of the quantity lherefore, 
nd p are plotted with one unit, and 
d (since it is squared) with one twice as 
larg The resulting chart is shown in 


Fig. 8, and the 


broken parallel lines give 
solution for the 


case where D 20 
inches, / = 30 inches, and p 100 pounds 


3.18 inches 


October 29, 1908. 


It may be mentioned here that this type 
of chart may be applied to equations con- 
taining but three variables. If, for in- 
stance, in our equation 


a, b and d are variables and ¢ a constant, 
the c graduation is reduced to a single 
point through which all lines, referring to 
c must pass. The method of using such a 
chart is precisely the same as for thos« 
just described, and it is hardly of sufficient 
importance to merit more than a passing 
notice. 

The examples which have been given 
will illustrate sufficiently well, I think, the 
general methods to be followed in cases 
involving a simple proportion, and we will 
now proceed to examine a new type which, 
while it resemblance to 
differs fron 
them in several important particulars. So 


bears a_ family 


those previously described, 
far our charts have allowed us to operat 


on the variables by simple addition, o1 


simple multiplication, but have not pet 
mitted these operations to take place sim 
ultaneously—at least directly. The next 











x ~ 
FIG, 10 


ILLUSTRATING Z-CHARTS 


chart to be examined possesses this val 
able property, and is known as the Z-ty; 
of chart 


THE Z-CHAR! 


In Fig. 9 we have three axes arrang 


in the form of a letter Z. Draw a trai 


versal across them From similar tri 


gles we have 


Add d to each side 


we have 


equati yn 


(6+ ¢). 


Now (b c), the 


constant 


length of the diagor 


which we m 


a+d= Ce ( 
c 


Draw a second line parallel to the fir 


transversal. Then 
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d 
c i 


and the original equation becomes 


a+d=— k. 


If then the equation which we are to 


chart has the form 


atv= —, 


we lay off u on the upper horizontal, z 


NY 
() 
10QUU 
ll 
- Sy 
OOK . 
30000 
i 
S 4000-4 reg, 
- " 
“ yA | ee 
= = ‘ 
= OOUK 
24 2 
6000 N 
T0001 
“OQ 
my 
WK 
ne lowe so on tne 


Joining the 


(2) 


Key- 
Connect 


corresponding to a and d by a trans 


il, and drawing a_ par: 
igh the value of x corresponding to 


e get the resulting value 
the diagonal 


Similarly, we may get the s 


illel to it 
ot y, or f 


lution of a 
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problem where the difference of two 
quantities is used instead of their sum 
Fig. 10 shows the arrangement. Here, as 
before, 


and 


The selection of the scale 
some importance with this chart and a 
brief discussion of their mutual relation 
is mecessary. It is understood, of course, 
that the numerical values of the quantities 

v, « and y are to be multiplied by cer 
tain scale units in order to get their 


measured lengths a, d, e and f on th 


1 1 } ) } a ) 
axes. Let these lengths be h, l, ls and 4 
: : i 
for wu, v, x and y, respectively For w 
f 
5 
vw 
- 
4% 
4. 
G 
. 2, 
~* % 
bp 
i 
\y 


(B with L \) ; 
{I with W eo 


Fl¢ 1] Z-CHAI PI ED FROM FORMULA 


FOR POLAR MOMENT OF INERTIA 


nd the sca nit n st ve the same 
( l.), since therwise parall lines 
joining their scales would not indicate 
constant su bu d | é 


( i ‘ 


which gives the necessary length of the 

diagonal of the Z 
For the subtraction formula this be 

comes 

fd, 


6—c)= 
(6—<¢) ip 


Sometimes we wish to make ),=/;. In 


or the diagonal is the same length as the 

ile unit used in graduating it 

It should be noted here that the a and 
d scales may be shifted along their axes 
in the san direction as tar as w¢ please 
without changing the direction of the trans 
versal joining them and that, therefore, 
no error will be introduced Chis some 
times permits us to make a more con- 
venient arrangement of the scales as will 


shown later in connection with the 


PLOTTING OF A CHART FROM THE FORMULA 
FOR PoLAR MOMENT OF INERTIA 

\s the first illustration for the construc 

of the Z-chart I have chosen the 


formula for the polar moment of inerti: 


i flat recta lar plate about an ax 

perpendicular to its plane and_ passing 
hrough the cent It is used in the 
power cal tions for the draw spans of 


idges, the assumption being that the 
pan may be taken as approximately th: 
equivalent of the flat plate. The formula is 


12 
where / is the polar moment of inertia 
the weight of the plate, and B and 7 

ts | dt] | lengt The weight will 
expressed in pounds and B and L in 

fer The engine who wishes to have 
forces in his fi results in pounds 
nstead of poundals, will usually prefer to 
vide at ce b instead of doing this 


the end of his calculations; in which 


l we « tl] n equati suited 
, tii Z yp Oo! Ll iTl 
When planning this chart my intenti 
, 7 | > ] 
was to give it something like a practica 
form by taking the maximum values of 


and La bout 10 and So However. 


ince these « arntitie are to be squared 
nd / 6400, while B* is only 100, it 
is evident that 1f we lay them off to the 
I il na se any practicable length 


r 6400, 100 would be so small (after the 
necessary reduction by the engraver) that 
its subdivisions for smaller values of B 
would be illegible in the cut. In view of 
the fact, however, that the charts which 
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accompany these articles are intended 
primarily as illustrations of methods of 
construction and application, I have not 
hesitated in many cases to sacrifice a prac- 
tical chart for the sake of getting one 
which showed a process clearly, and this 
| shall do in the present instance. The 
conditions are assumed to give clear read- 
ing scales in the cut, but the chart in its 
present form will have no practical value 
for the bridge designer. 

Let us say then that the maximum 
value for W is to be 35,000, that the 
maximum value for B is to feet, and for 
L, 30 feet Then the maximum value 
for J’ is very nearly 90,000. The scale 
inits and scale lengths must next be 
fixed. I wished to keep the original 
drawing inside of a length of Io inches. 
By making the scale unit for I rode: 
| get a graduated length of 


90,000 * yuho 9 inches. 


[This is the scale unit we called J; in the 
preliminary explanation. For the W-line 
it will be convenient to make the scale 





86. 
unit, /., eq ial te — Chen 
§000 
35,000 386.4 . 
<— inches 


386.4 5000 4 
is the graduated length of this axis. [his 
unit makes it possible to plot W directly 
from the 50 side of an engineer's scale 
without bothering about the coefficient 


I 
386.4” For the L and B scales let us 
take /, 1/100. Then for L? we have 


graduated length of 900 xX 1/100=—9 

inches, the same as for /', and for B 

00 X 1/100=1 inch. Substituting the 

scale units thus found in equation (3) we 

get for the length of the diagonal of th: 

7 

386.4 

id “i 5000 

(b + cCjj=> 3 4 = : = 
/, OO% 

3,564,000 


500,000 


7.728 inches 


Having drawn our axes (the diagonal 
making any convenient angle with the 
parallels) we have only to graduate them, 
and this is a simple matter, B and L be 
ing plotted in the squares of the desired 
values with a scale unit of 1/100, whik 
the W- and /'-lines are plotted directly 
; scales. The 


from the .-,) and 


parallel broken lines show how the chart 


is read for the case where B=8, L 20, 
lV’ 30,000, which gives for / 36,000 
PLOTTING OF A CHART FROM THE FORM 

FOR INTENSITY OF CHIMNEY DRAI 


lhe next formula which | have charted 


is one for the intensity of chimney draft 
Fee 7-04 7-95 
7, ‘> / 
where f is the draft expressed in incl 


of water, the hight of the chimney 
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feet, 7: the absolute temperature of the 
chimney gases and 7; the absolute tem- 
perature of the external air. 

The formula will be seen at once to 
belong to the second type of Z-chart 
where we have a difference instead of a 
sum of two variables. The general method 
of procedure is identical with that just 
described but there are a few differences 
of minor detail which require a brief de- 
scription. Thus the variables 7; and 7; 
appear in the denominators of the frac- 
tions instead of the numerators, which in- 
dicates that the plotted values are pro- 
portional to the reciprocals of these quan- 
tities and not to the quantities themselves. 
For our limits let us take A as varying 
between 50 and 150 feet, 7: from 761 to 
1161 degrees absolute (or from 300 de- 
grees Fahrenheit to 700 degrees Fahren- 
heit) and 7: from 461 to 561 degrees 
absolute (or from o degrees Fahrenheit 
to 100 degrees Fahrenheit). Then f will 


v.l 
P wv 
7, 
“y” 
1 Vv. 
( 4 yom 
- V.t 
- Use 
Ses 
a" 
il 1 \ 
wo F(P )e 
E " 
“ mt é 
61 +m , 
74 Fey, i 70 = 
=| Ou 
Lu = 
° 
-V ~~ 
401 
. (, J 
FIG. 12. Z-CHART TO DETERMINE INTENSITY 
OF CHIMNEY DRAF1 
have a maximum value of 1.46 inches 


and we will graduate it from o to 1.5 
inches. The scale unit on the f-line (/;) 


| took as ,, which gives a length of 
— ! ~~ - : ~ rc > > 

1.5 X »¢ =7-5inches for its graduations ; 

i, the fA-scale unit was taken as 1/40 


[his gave a graduated length from zero 
of 150 1/40 = 3.75 inches; hh, the unit 
used for 7; and 7: was made 1/0.001 
lhe extreme length of the 7:-line from 


its zero will then be 


7-64 
461 


too great for the size of chart planned 
which I wished to keep within a length of 
io inches. The lower limit of the gradu 


tions on this line is 


7.64 } 
K = 3.62 inches 
561 
om the zero [his is an empty space 
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which is of no advantage, and the chart 
will be improved in appearance and com- 
pactness if we slip the graduations along 
the axis toward the zero point or the 
point where the diagonal intersects this 
axis. In my drawing the graduations 
were shifted a distance of 8 inches which 
brought them within the prescribed limits 
The 7,-graduations were shifted the same 
amount in the same direction and thus no 
change was made in the direction of the 
transversals joining them and no error 
introduced. 

The length of the diagonal, from equa- 
tion (4) is 


mm ~& 

— « 
ee 
-2 =5 inches. 

. 764 7-95 
d » values Badd 
As many values of Te anc 7 


aS are wanted are now calculated and 
plotted remembering that their zeros ar 
S inches beyond the points where the 
diagonal intersects their axes, A is plotted 
on the diagonal and f on the same axis 
with 7:2. 

In lettering the 7;- and 7;-lines it will be 
a convenience for the person who uses 
the chart to have the temperatures marked 
in the Fahrenheit scale instead of from 
the absolute zero. This has been done or 
the chart, but the absolute temperatures 
have been retained at each .end of t 
scales as an aid to a clearer understanding 
of the construction. The position of the 
parallel index lines shows the applicatior 
of the chart to the case where the cl 
ney temperature is 400 degrees Fahren 
heit, the temperature of the outside 
60 degrees Fahrenheit, and the hight 
the chimney 100 feet. The draft cag 
reading should then be a trifle over 0.54 
inch. 


PLOTTING OF CHART FROM FORMULA FOR 
Sare Loap on Hoiitow Cast-IRON 
CoLUMNS 
An interesting application of the Z-type 
of chart is to certain equations where 
variable appears twice. Since each time it 
appears it occupies a scale, the number 
of variables we can handle is reduced 
from four to three. Suppose the funda 
mental equation to be of the form 

u+v= 2 ‘ 


y 


This evidently refers to equation (1 
sed in demonstrating the Z-chart. He: 
me index line instead of two is used 
making a reading 

his gives a particularly useful 
since equations of this type are by 1 
means uncommon and are awkwar 
things to handle by any of the meth 
hitherto described. A formula which wi 
erve as an excellent illustration is tl 


one given below which is taken from 
“Cambria” pocket-be 9k: 
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The 


yn the L — 


tons and 4.86 tons. 
laid off 


p vary between 1.3 
- + L? maximum value 
I 


8co LD)? * 


77) 


to be 


ine will be 288 or 82,944, on the D-line 
It is the formula for the safe load on hol- 


+] Soo & 15 180,000, and on P, 02x 

ow round cast-iron columns with square ; oe 

| | In it P | f , “_ ~ 486 =0.972. The scale units for L and 
ds =the Sa : 

ends. In it 1e safe load in tons (of D being the same, it is evident that the 


2000 pounds) per square inch of column 190.000 will control the choice of 


scale unit if we 


value 


section, D is the outside diameter of the  ;he are planning a chart 


column in inches and L the length of the of a certain size. Suppose the scale unit 


column also in inches. The successive is made sai, Then 
180,000 & 4,5) 9 inches, 
vhich is about right. For L we have 
82,944 X = 4.147 inches. 
‘ scale unit /, used graduating P on 
P 
7 
a s 
2 % 
= * 
3 *, - 
5 % 
ne “ 
= a 2 
2 1 . 
3 ~ 
| 
ae = 
l6 + 
1: 5 
14 
©1G. 13. Z-CHART TO DETERMINE SAFE LOAD OF HOLL‘ 
teps required to put the formula int the diag il will be t en as and the 
vorking shape are indicated below Sraduated length will, therefore, be 
: ‘* 5 0.972 )72 inches 
1+ = 
Soo L)4 P 
Since | the leng f the diagonal 
tercepted between the parallel axes is, 
SOO )4 . 
ann 2? + 1? we -— / cording to equation (5), 4 or |, =10 
0.2 P , ‘ 
nches. On the chart, Fig. 13, D?® has 
let us take the limits for D as 6 and been graduated for every inch between 6 
inches, for L as 72 inches ( 6 feet), and 15 inches, and from its zero the diag 
1 288 inches feet ) Then P will nal, 10 inches long, has been drawn in 


631 


any convenient direction. On it we may 
consider that we are graduating 0.2 P 
with a scale unit of ,, or P with a scale 
unit of Lastly the second paralle! is 


drawn from the end of the diagonal and 


graduated for L*. This has been done for 


every 12 inches and the points marke 
with the corresponding values in feet 
As noted above, but a single transversal 


or index line is required for reading this 
chart 

By joining 15 feet on the L-line with 
io inches on the D-line we efind the safe 
oad 


>So tons 


per inch on the column is 


square 


Before leaving this subject it might 


well to call attention to the fact that 
ther way of treating three variables 
the Z-chart 1s to imagine that one of 
four which normally belong to it is 
placed by a constant The scale belongin, 
to it then reduces to a point through 
which all of the lines pertaining t 
st pas 


A Cheap Way of Making a Fly 
Cutter 


By Roy Bur 


interested in the 


rticles o7 the master plate which have 


ae 
C 








‘ | 
| 
= . aj | 
\KING I CUTTER 
cently appeared in the AMERICAN M 
HINIS Having some gears to cut 
igh job) and not wishing to go to ti 
“pense of regular cutters, I made fi 
tters for then \fter laying out the 
irves to large scale and finding aj 
roximate radi, the centers were laid out 
n sheet t he proper distance apart a1 
f i lhe piece of steel was then 
dered to the plate in the proper pos) 
oO d e whole clamped to the face 
plate enter ne of the sides, and 
red to the 1 s laid out rhe other 
ircle was then centered and the other 
side bored to size This finished the 
itter The sketcl hows the idea { 
veing the sheet tin, B the tool blank and 
CC the circles laid out for the tooth 
curves [here are many uses for the 


which eithe: 
‘located or 
itself for rough, as well as ac- 


master plate, locating centers, 
are not on, or are easily 


+} 


not 
l¢ piece 


curate work. 
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An Extensive Use of Baked Molds 


Smooth-finished, Cast-iron Steam Drying Cells Are Made Suc- 
cessfully in Baked Molds by the Cell Drier Machine Company 


EDITORIAL CORRESPONDENCE 





The Cell Drier Machine Company, of 


Taunton, Mass manufactures steam 
d cloth- and yarn-drying machines 
known as cell drier Each machine is 
a - F 
Dp Of a re umber of units, 
call lls | ility « 
L la i lI inl ft 
d faci whi 
lot n prov d I 1! 
i 14 ula I I 
inter1 fil 1 g 
10n \s 
loth I I ( tl 1 
Lape dk 
e be t \ 
( le ex{ lenting 
velop foundry m 
npanying 11] \ 
u iking | n 
f radiat 
Purni illus go | 
i os é 
cl t will 








FIG. I. A CELL-DRIER SECTION 




















FIG. 2 A BAKED MOLD AND CORE FIG. 3 























FIG 4 4 MOLD READY FOR CLOSING FIG. 5 4 MOLD READY TO POUR 
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pouring of 


; 


hows a finisl 


} 


rid 


oard and arl 


bake d Cc 


mold. ‘The 


vs can he 
rning t 
hished mol 
d Fig. 5 
] 
( 
vhi 1 
‘ | 
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I2 mCi 
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he two import 
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A Wid:-range Cam Cutter 





DITORIAL CORRESPONDENCE 


cutter of unusually wide rang 


\ cam 
nd adaptability 1s a 


Machine 


recent product « 


Garvin Company, of 


FIG ] CAM CI 


‘ 


rk City. It is well illustrated by th 
lf-tones, Figs. 1 and 2. 
lurning to Fig. 1 it is seen that th 
ments of t machine are simp \ 
se supports two uprights that carry the 
le and the « s-rail he table carries 
] r, work and feeding mechanism 
e cross-rail carries long slide up 
1¢ re mounted the cutt indle an 
pil t 1] ‘ n cul il I ) 
im from 3 inch a inches in di 
r, W f edge, disk, or cylind 
n 
| Hi i I 
Refer { , SS le \ 
e worm wheels supp 1 ] 
ng B th ot these wheel l 
Y he 1 tt 1 
{ ' ~ t ~ 
; + 4 } < 
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FACE CAM 


t 
‘TING A BARREL CAM i 
* ; 
the cam blank to the other lhe arrang 
nent is shown clearly by the _ half-t 


hand end of t 
This is a geare 
bex similar to the one used on Garvu 


Nos. 14 and 15 
It is 


vertical spindle milling 
belt 


there 


machines driven by a direct! 


from the ecountershaft, and as 


three countershaft cone steps, there at 
three primary speeds for the box. For eac! 
speed there are 10 instantaneot 


making 


feed for the machin The 


primary 
a total of 30 changes 
control is 
nd a knob All t 
Motio1 


box to 


0 levers 
bath of oil. 


ans of! 
gears run in a 
transmitted from this gear 


le acd r 


means of a worn 


and cam-blank driving § shaft 


wheel, sprockets 


chain These detatls show in the 
half-tone tlustration 
Fig. 2 shows the machine set wy 
cutting barrel or cylindrical cams | 


method of driving the leader and bl 


1 


and the feeding mechanism are so c 


shown that description is unnecessar\ 


[He Cross-RAlIl 


The cross-rail 1s carried on the fi 





the housings and is under the control 
elevating screws that run on ball bearn 
thod 
CTOSS rail is esp cially 
upper horizontal surface 


\ groove 


Phe pposing 


The me f mounting the slide on 


noteworthy 
f the rail | 
long row of | 
of the slide 
which fits over this row 


slide 


surfa 


carrying a 
surface 
similar groove 
balls At the 


rail are 


lower edges of 


two opposed, inclined 


between which is another row of. b: 


Suitable adjustments and takeups are Pp 


vided, so that the slide travels back 








October 29, 1908 AMERICAN MACHINIST , 635 


forth on the balls. The friction of the Fig. 4 shows the cam cutter, cutting a i given positior the cross-rail that 


slide on the rail is very little. A counter- long barrel cam with several cam grooves the machine is adapted for circular mi 


weight for the slide is shown at the left lhe built-up leader can be seen plainly ing Such « lar milling can be don 
hand end of the machine [his counter It is possible to cut cams of the same, either on 1 nerip of a cyl 
weight can be placed on the other end of larger o smaller diameter than the = der. and 1] ‘ f 4 ine 
the machine if desired leader by changing the center distance of vide , f 

The cutter spindle is mounted on a_ pilot and 


vertical bearing plate in the cross-rail desired lhe feed | reversing 








tical adjustment 1 tin 1 cl l 
a clamping screw c t e rignt ( I 
f the spindle, s rang I he spin ( 
le-bearing plate « e locked in position 
fter the ul ) ver ‘ Directl { | 
ove the hand-w evlin t 
] i] ( St Sur©ri a. ( | 
‘ 1 
» spring for th pindle-bearing 
I he spin by tel | 
oping universal joint shaft from th 
, ' ’ 9 i‘ | 
untershaft overhead There are thre 
uuntershaft speeds, and, therefore, three 
yndle speeds h o1 f which 
ponds with 10 of nges of feed 
t have been mentioned 
\ stop ) 1d i 1 vemen I 
( s] < t ss atl ind noth 
p ror thre V¢ cal ovement f the 
lle-bearing plate on the slide us 
p ssibl I br Ly Ot ut] ind cutts 
lle to pred d positions whe 
: ss 
wing cam blanks for an ther 





J 


LEADERS 
ig. 3 shows in the central part a group 
ims that were cut on this machine 
leaders for face cams are shown in 
upper central part They are very 
ple and inexpensive to make Chey 
made from sheet steel about '@ inch j 


Four leaders for cylindrical cams 
| 





shown in the front row of Fig. 3, two 
ach end They are also made from 
nch sheet steel bent and formed to 








When used they are screwed and | 





eled to master hubs or barrels and 
form the leader FIG 1. CAM CUTTER ¢ rIN¢ 4 LARGE RARREL CAM FROM A BUTI UP LEADER 
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Machine Tool Industry in Continental Europe 


A Review of the Reports of the Special Investigations Conducted by 
the Department of Commerce and Labor During the Past Six Months 


BY CAPT. G. L. CARDE Ni 
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Machine Tool Builders Association 


In Annual Convention Discuss Machine Tool Industry in Europe, 
Systems of Paying Employees and Commercial Side of European Trade 





EDITORIAL 


lhe Seventh A Convention of the 
National Machine Tool Builders’ As 
n was held at the Hotel Imperial, New 
York City on Tuesd nd Wednesda 
ctober 20 d 21 President Eberhard 
ed. In opening nvent! 
erred ietly t ssened : 
y of e last fe nths « deel 
Dp ind politics, and laid stress upon 
id proposition that good years of pros 
nust support the lean years of d 
\ decided improvement ha 
felt throughout trad ut thi 
I »f the panic and it ttendant ci! 
stances 1 st ot Orgo tel Hi 
geested the establishing of two com 
tt the one to study foreign le 
i he othet study machin 
Dp idents and means to prevent then 
Dp ] r suggest 
1] ter t it A 
' ’ Irv 
os 
| . \\ 
~~ ‘ | 1 1) | 
1 } x 
) \ Ve ft t 
17 ; ’ 
t] part ! ron 
x ee : A. ve ‘ W re 
xtent IS syst | Ins \ 
| f tabulati f f tl ein 
1 ! + 
dif t] t 1 ) 
V1 f tl | will 
‘ +] ‘ 
tlines ' j ] 
ieee ‘ 
| 4 ) \\ 4 
vell | ] ( \\ t 
\] na 4 r| {, \ { | 
Bar \I 
ine I HES ( \1 | 
A eninge ' Not j 
itt nt \ detail. t 
f the Committ aide A ehvit 
eport Ww nre , lb | S | 
nthe ‘4 hairm \ 
Nea; \ Phe tenor Vas ist! tly ls 





1 bers of the association, as it was 

pointed out that the courts are the natural 

res t 1 such controversies In the cas« 
{ infringement an immediate injunction 


ag 
protect the in 


terests of the party whose patent 1s being 
infringes 
lhe address of the morning was given 


the United 
Captain Carden 


t. G. L. Carden, of 


Revenue 


( 


states Service 
for duty as a special agent 


was ce tailed 
for the investigation of the European ma 
chine-tool trade possibilities under the di 


the Department of Commerc: 


nd Labor. His reports were made to th 
Burea f Manufactures of the Depart 

ent, and have been printed from time 
to time as part of the Daily Consular 
k 


1 


llis address consisted of a review ot 


these reports, and summing up of tl 
tion of the machine-tool industrv in 
ont tal Europ It w enthusiast 
lly received by the convention, and 1s 
fs interest that we print it in an 
( t slightly condensed 
\Ir. Doan presented a short paper com 
ending tl work of Captain Carden, 
pointing it its value to the industrv, in 
t ing that the work would cease n 
les t was taken to conti it, an 
reing such action by the association s 
the proper officials at Washington 
W d « rly understand tl lesires and 
needs of the industry. Genet discussion 
t place it final action was deferred 
nt ter session of the convention 


\ vote of thanks was extended to 
and his superior, Mr 
> Manu 


Straus, of 


Carden 
Carson, chief of th Bureau of 


mmeree and 


rough whos uurtesy the Captain's in 
( neg address before the convention 
\ . 1 d p ssible 


MORNING MEETIN« 


William E 


admitted 


NESDAY 


the firm of 


his mee 
Gang «& Co., of 


ting 


Cincinnati, was 


I It ) rship 

\ brief address was given by Mr 
Corwin ssistant secretary of the Na 
t il Couneil of Commerce He re 
viewed briefly the organization of this 


which took place at Washington 
is the 


Secretar 


during last winter and w outgrowth 


f a suggestion of Straus. of 
mmerce and Labor 
of the 


during the past 


the Department of C 


He spoke of the growth member 


ship of this council few 


ited that the next meeting 
Washington, 


ind expressed the hope that the 


Was 


to be held in December, at 


CORRESPONDENCE 


convention would take action to have the 


association become a member of this 
council. 

A paper was presented by Harrington 
/-merson, “Different Plans of 
Employees, with Advantages and Disad 


Each 
Mr 


on Paying 
Plan to Employer and 


Emerson classified forms 


vantages of 
employee 

of paying wages under three heads: Time 
rewards irrespective of performance; per 
rewards time, 


formance irrespective of 


and rewards for personality irrespectiv 
of time or performance 
Mr. Emerson’s method is_ based 


what he styles the “efficiency” principl 


On 


his takes into consideration three im 


portant questions, carefully separates 


them and studies each one without refe1 


ence to the others. These thre: ques 


tions are: Current rate of wages, standard 


work, individual efficiency 


time for given 

\lany interesting records of experienc: 
were presented, showing a close agre« 
ment between predetermined — standart 
time and the actual time taken by work 


of work 


Was fel 


men to perform a given piece 
he 


eral, turning to qt 


discussion of this paper 


lite an extent upon how t 


predetermine standard times for variou 


kinds of work 


’ 


lhe difficulties of such 
were stated clearly, and it w: 
that 


procedure 


pointed out there is no such thins 


as a minimum time for doing any pat 
ticular job. There is a constant tend 


ency to reduce the time required for an) 
particular operation, though at a decrea 
as development continues 


WEDNESDAY AFTERNOON SESSION 


The address of the afternoon was give! 


by J. W 


CHINIST 


\MERICAN M 
His 
dress was based on the results of his tt 
throu 
trip that took him through fourteen 
subject, “The ¢ 
Machin Pool 
dustry in Europe and a Review of | 
pean 
\lr 


‘onditions 


Carrel, the 


"s special correspondent. 
gh Europe during the past vear 


his 
the 


ferent countries: 


mercial Side of 
Conditions.” 


( ‘arre l's addr Ss 


summa 
the ut 


visited, outlined busi 


prevailing in 


countries that he 


conditions and commercial relations, 
indicated pomts that should be en 
sized by a firm that is develop 
foreign machine-tool trade. In the p 


the majority of machine tools enter 
Europe have been bought, not sold. 


selling tactics, sending f 


gressive 
information and watchfulness as to qual 
of export product were insisted upor 

essential in building up a trade in fore 


markets 














October 29, 1908. AMERICAN MACHINIST 630 


Following this address the closing bus! Two Helps for the Tool Room ‘*‘¢t i” an unused corner of the grinding 


ness of the convention was reached \ machine 


resolution was adopted expressing to Sec By P a the shop in which this was seen is one 
: a Y HILIP Br Ws 
retary Straus of the Department of Con whi prides itself « ertain elab , ‘ 


merce and Labor, and John M. Carson, \ h some superintendents and f 


chief of the Bureau of Manufactures, th The tool room of mndios ’ would consider unn sar Whil 








ro aern machine a8 
appreciation of the convention of the work shop often gives a true indication of the "0 means costly, this device could be 1 
that had been carried on by Captain character and jualit f the svstem of stalled t even less expens« \ patt 
Carden and asking that this work be cor which it is a part. Often. by force of maker could build the f 
tinued, and that other European countries ¢ireymstances it is much more ct waded thicknesses f spruc with the gi 
not already visited be investigated and ri for space in proportion than the rest of Crossed, nailed together and sawed 
ported upon in the same manner as has ) correct circle in the band saw The b 
been followed heretofore In this same could be made of soft-w strins 
mnection it was voted to establish inches wide by 3 ' ( with the 
permanent committee of twelve members, edges squ but 1 nec | 
to be known as the Committee for the fully jon here show 
Promotion of Foreign Trade This com \fter the latter a nailed in place 
mittee was instructed as one of its first ‘ se set plane fasse« ; r tw 
duties to proceed to Washington and t the joints would give the lv sufficient 
urge upon the proper authorities the con symmetry; then a jacke f brown pacl 
tinuation of the foreign investigations in Ing paper ghtly glued pasted t 
behalf of the machine-tool industry ( would  « let b re 
' enough ft he ma It\ i S Wi 
UNIFORM Cost ACCOUNTIN« » of vanish or eni a ss 
I. A. Geier, reporting for the com outht of s, the rack would b 
mittee on Uniform Cost Accounting for business with the exceptior 
urged upon the members that greater pivet on which it would t | ’ 
ttention should be paid to securing ight consist of a pi 
lear understanding of just what produc Ivar nd 
tion costs are, declaring that this und j inches 1 te 
standing is necessary if competition is witl e middl lip 
be intelligent. He suggested that the pip r 
rious section committees take up the ed 
work among their own members. A re tor s 











lution urged the adeption of the Miller that 1 ne o1 il 

















1] S 
nd Franklin plan in its entirety, whet ' oT - , ore 
ver possible; so taking action to prt that of nos f 2 
at . standard in the item of costs fe Hen gl 'p ‘ . "yr | | 1 ti ' 
c ae On - starter tor capi ches . the , i eieetione: | SE wl e ori ‘ tn ¢ 
invested for t rly depreciat pay Saget may mt of its cont 
tools, equip for the depreci 
, t even l - 
I jigs t d patterns Phe abilic 1 . oe sles I 
\ report pre 1 by C. Wood Walter . a oo lig il] tes device to « 
egested the d bility f revision of rai 7: : . r ae S got to the 
onstitution and by-laws in keeping I . peal f one of | S 
with the widening scope of the associ battleship what he hr . f 
n. This matter was left in the hands how . the thoes , 
f the revision committee tie 1s el for the tor ; 
lhe election of ifficers resulted m the that 17 <} ip iT ‘ , } 
election of the entire official staff of located wit minimum of del O, 
associati n [The selection of a ol remember witl i feeling ; 
ntion city for the spring meeting «ce the delavs incurt in son df 
loped a brisk contest, in which Mil store 1 (t] — 
ukee was finally selected over Roches vith vet) the 1 W \ 
r and Atlantic Citys took down pile of rdboard hb 
This report should not close witl fter ther. and « Ms 
ference to Machinery’s annual outing the label on the end 1 es ; 
vhich occupied the entire day following corresponded wit : -_ 
e close of the convention and consisted — f 
f a sail from the foot of West Twent FIG. 2 RTION OF FILE RACK few drawers of Fig. 2 ‘ 
rst street down the Hudson river, around ne-fifteenth of the set ft ; ; 
sattery Park, up the East river under tl juired to give f the tools he takes out. are taken. but they will orm 
eat suspension and cantilever bridges t \s is well brought out in the half-tone idea Here gain it i€ not ne 
int View island in Lond Island sound ill the available spac nt walls is o } ra an Wilkins alll o 
here luncheon was served and_ gra cupied by racks of twist lls, taps, rean pose ‘ well lai , 
ids became young again in an afternoon ers, and the Ik It is true that the wall can be it up and pasted on th wes 
I sports is bare above the 5-ft. level, and that there r pigeon holes 
Our contemporary is to be congratulated is plenty of room there for a rack But [ think one improvement might be 1 
its admirably conceived and executed a rack in that location would involve’ in arranging the drawer Would it ant 
tertainment which has become an event climbing two or three steps every time a_ be easier to locate a file if it was grouped 
which all in the machine-tool building check was used. Consequently, the piece according to its shap nd not , y 


dustry look forward with anticipation of furniture here shown was devised to to the length? 





640 AMERICAN MACHINIST 


October 29, 1908. 


Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 
































Fixture for Forming Leather Boots it the outside of the form 4, its inside sary to wait while the drying 1s taking 
. . . ; met Ing tw the thickness ot place This fixture has proven itself a 
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FIG, I, FORM AND CLAMP FOR LEATHER BOOT Philadelphia, Penn C. W. PITMAN 
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in Commission 
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Duplex Slotting Attachment for 
Fire Hose Couplings 


and fixtures are seldom 


slotter now, as the mill- 


Attachments 
designed for th 
ing machine, with its formed cutters, etc., 
has robbed the slotter of much of its work. 
the slotter can still 
A typical 
fire-hose coupling shown 


old-fashioned 


[here are cases where 


own with the miller 
example is the 
Fig. I This 
rew coupling type turned all 
ept the part marked A. The inside bot 


tom end is threaded 6 threads per inch. 


is ot the 


over ex- 


\nyone who has tried milling the part 
will admit that a good finish cannot 
be obtained Having large quantities to 
make we designed the slotting attachment 
here shown, which we fitted to a 6-inch 
slotter in our shops. With this attachment 


i boy can easily slot 12 couplings per hour, 


nd make 


a really first class job of them, 


the sharp-pointed cutting tool leaves a 
very fine finish The couplings are 
‘rewed onto 2 mandrel, AK, as shown in 
Fig. 3, which is secured in the center of 
the circular table L, the turned face B 


of the coupling locking onto K by a tap 
with rawhide mallet on the short arms 
( D is a planed casting which fits on the 
lotter ram /, as shown, and is secured by 
e ft set screws G which s w in 
its in the [-slots for the tool holders 


E are two slides which fit on D, with 
two T-slots in each for carrying the tov! 
holdet [hese two slides, or tool boxes 
re adjustable by the two screws which 


shown, an 
solid collars 
independently, 


solid on the inside 


ire dropped into slots in D, as 
held in 
TN] ¢ ch 


through two nuts, cast 


position by the two 


They opt rate 


it the back of 7 H are two round tool 
bars, which fit in a shallow V planed in 
the center of F, shown at /, on the top, in 
Fig 

It will thus be seen that both the tool 
bars operate at the same time, therefore, 


distance travel 1s required 
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which would he with a single 


tool. Referring to Fig. 2, 
of the hose coupling, the surface traveled 


necessary 


which is a plan 


over when slotting is indicated by the two 
‘wo cutting tools both com- 
at the point marked M, 


arrows The 
mence to operat 
of the two spigots 


table is 


close up to the shoulde r 
motion of th 
table travels until 


C. The circular 
then thrown in, and the 
the point \ reaches the tool, when the ma- 
chine is stopped and the couplings ar¢ 
completed, although the table has traveled 
third of a revolution 


HYDRANT 
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Boring Mill Work on a Radial 
Drill 


A drop forging company ordered a drop 
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about 15 inches diameter and 4 inches 
thick set in the top of the bed 

We had no bcring mill so the foreman 
decided that the radial drill would be the 
handiest to do the job. 


die 


The hole being cored out, he found the 
the and 


about 4'% inches to guide the 


center at bottom, run a t-inch 


drill down 
center pin 4 which was about 5 inches 
long. 

He then had 


and cap B which is shown in the accom 


. pattern made of the arn 


panying cut, and had them bored a clamp 
ing fit and bolted them to the drill-press 
spindle 

[hen putting a tool, similar to that 


shown in cut, in the tool holder and ad 
justing it by the star feed at the end of 
arm, he soon had the hole bored out t 
the right diameter 

When he came to facing off the bottom 
of the hole, he took an end mill about 1 
diameter 1 


and run it down th 


inches in 








press which was not unlike other drop 
presses except that they wanted a plate 
} 1 
\ a 
L hiesHed 
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DRILI 


side of the hole, 
back and forth 

the hole it was 1ot long before he had 1 
of the job, 


depth on cne 


right 
then by feeding it 


part which was the most dit 
ficult, done. 


B. H. W 


Haven, Conn 


SCHULTHEIS 
New 


Another mechanical device that 


assist the automobile in relegating 
horse to the rear is reported to have 
introduced in the German army 
what might be called 
saddled up, and 


The 


and by 


device 3S 


horse, connected 


electric current steed is mi 


current turned on, novel 


trivances the arrangement is made 


exact motions of a real h 


The 


and increase the speed by screw ad) 


through the 
in action rider is enabled to s! 
ment, and the exerciser can be rigs: 


to accommodate any weight 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


The Suggestion System 


interested in 
page 392, “The Other Side 
f the Suggestion Box.” That many such 
installations have failed totally and that 


I have been much your 


editorial on 


thers have been great disappointments to 
their advocates is undoubtedly true, but 
“there is a reason,” and it 


In every case 


is surprising how many of these reasons 


re the same, viz, 
of the 


a misconception of the 
function system and consequently 


its improper application and method of 
peration 


In 


bered that the sugge 


be 


stion system is only 


the first place it must remem- 


alled “industrial 
betterment” features, all of 


number of 


s0-( 
which 
reorganization of a plant in 


hanging the management from “one-man 


nt! to more democratic methods 
These m ds were developed in Ger 
some 25 vears ag Some of our 
progressive manufacturers who were then 
ginning to 1 e frequent trips abroad 
for the purpose of investigating foreign 
methods t si taking cog 


nizance of them nor in recognizing the 
€¢ mic principles underlying them and 
fter studying them carefully adopted 
them in their entirety in their shops in 
this countt [he success attendant upon 

e operation f these installations de 
veloped a horde of imitators who, witl 

t investigati thorough nder 

tanding of e functions of tl separate 


dopted such of the latter as they took a 
fancy to nd instituted homemad Dp 
plications s best the could These are 
the suggestion system and other system 
f similar purport which you refer to as 


having so signally failed 
The suggestion system per se is all! 
geht in theory and in practice, whet 
properly operated, 1s an unqualified su 
Ss Ss devel ype! Oo! | siness nd ? 
| 
ney maker Like any other system, 


mproperly insta 
annot help but he 


An ExampLt 
Some time ago, when calle pon to 
esuscitate a manufacturing concern 


which had failed, I reorganized the shop 
installed as part of 
the 
months before 
When 


told 


n modern lines and 


he new organization Suggestion 


stem. It 
he business was on a paying basis 
back to the 


them that they would have to keep the 


was not many 


turned it owners I 


rganization as it was then constituted, if 


they wanted it to continue to progress 


FOR THESE 


told 
put 


lines I had introduced 


me 
man 


manager, however, 


plainly that he knew nothing ab 
ilong the 
looked 


doctor called in to see 


lle 


agement 


He said he ipon me as a business 


a very sick patient 


said he considered the suggestion 


system and other similar features as ex- 


cellent tonics which had served their pur 


t} 


pose in reviving the business, but now 
that it was on its feet it would have to 
stand and go alone. I told him that the 


whole business had been modernized to 


meet present conditions and that if he 
attempted to alter the methods then in 


it would be extremely hazardous 


vogue 
He 
however, a regular slave 


did 


yntrol” school, 
and it 


old methods be- 


was of the “one-man c 
driver, 


long 


not take 


gan to replace the new. By the time the 
financial panic came it had again so run 
down that it went completely to pieces 
lle came to me again for assistance, but 
[ told him the patient was corpse this 
time and that galvanize it 
back to hf 

In another plant t ! ger, when I[ 


tried the suggestion 


he had alre idy 
nd it had f 


uled. I got him to 


tbout his 


experience «wil it 


Iso a manager of the old-school type 
and nothing happened about the place if 
he could help it, without its being brought 
to his attention His installation of the 
suggestion system consisted in placing a 
box at the entrar f the place with a 
notice on it to the effect that suggestions 


dropped into it would be 
ccepted 

He said that everybody tin 
scemed 
him to put in at 


cumbent upon 


suggestion a month, or else he, the man 
ger, would think that he, the employee, 


was not interested 


business Phe os were how 
ever, so irrelevant t ‘ | felt | 

needed that he never paid for an ind 
after a few months they stopp ind he 
took the box out There was no system 
about this at all, and vet the manager ap 
parently thought it was so perfect that 
it ought to work tomaticalls 


How can a man expect an in 


to work at especially 


leaves it alone ither as 


signing someone to make it work, or 


pay 
attention to it himself? 


\ I Not 


I have an instance 


any 


AILURE 4 SUGGESTION FAILURE 


in mind of a similar 


character where even an everyday com 


modity would not work. The president of 


ALSO 


} 


7 t ge 1 facturing concern said 
t e some tin g “I recently put up 
new building at my works and knowing 
only high-grade mechanics would be 
employed there | had a lavatory built u 
t so that the men could wash up befor 
going home. I was, however, very much 
disappointed to find that the men did not 


se the wash basins at all. I am through 
wit! ill 


refinements in shop organizati 


surprised to hear 


“Well,” | said, “T an 


what you say, tor similar arrangements 
I put into some of your other buildings 
seem to be appreciated and are generally 


} 


suppose was the 


i ¢ slightest idea,’ ¢ 

‘ vly s if it was just daw 

! | | t t the night be som: 
R tter with the installation n 

ft wi 1 [ wish ye 

\\ | ¢ ut and fr 
t what think rf the 
So | n earl pportunity to visit 
t ( s is what I found: A 
| ilding 340 feet long by 
Oo teet wi three tor high, the sec 


et high and the third story 


S feet high, well lighted and heated. Ma 
t \ ng ws on each 
ext ng the full length of the 
¢ \t the « rance at one end were 

double rows of wash sinks, 20 in all, 
pplie “ col wate N soap. n 
towe ! <ers! No hooks on wall 
! nothing but sinks | 
ld water! Building esigned t i 
! e 200 men and 20 sinks! 
workman provided himself with 
{ | hest f his small tools, and this 
he kep to the machine he w 

{ g Now what would a man i 1 

e | f-way down tl 
' tn Al 
lt of these w ng taciliti 


lirst, he would open his tool chest at 

take t | p and towel, then he wo 
take off his overalls and put them in the 
x and | k tl latter for safety Chen 

l would wal I70 teet t the wash root 
wait f vacan When his tur 
came he would wash up as best he could 
with cold water, holding his towel be 
Weel | ki ( OT over his shoulder 


1 | 


When finished he wi walk back 


leet, t 


uld to 
his box 170 ike out his coat and hat 
his soap and towel and walk 
This entailed a walk 
a lot of 


170 feet 
feet and 


inconvenience 
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lle would go through this pertormances ti in the nature of improvements of all slot in cach ea dropped signed sug 


nds about the shop but it indirectly bene gestions on proper blanks prepared for th 
t his place and wipe them on ts the business by developing the power purpost No anonymous communications 
te. place his overalls in his box, put of observation and ability of expression of ire recognized These suggestions may br 


and hat and walk 170 feet to the employees It also arouses their am on improvements (a) in design, (b) in 








d home and wash. ther tion to advance by improving their capa- workmanship or (c) material entering int 
' Wi] tn Che 2 — | . oe  esnmest 
\ Mi ! thi vould entail a ilities It excites their interest in the he product, (d) 1n processes of manutact 
o feet instead of sto feet ompany’'s affairs when the ee that they ure, (e) in methods of business, and (f 
) for erage man re taking an active part in promoting its in conditions about the shops 
\ ; e?1 t he end t ( i | I vetting ( d Vv It lh se suggest s re p riod lly ( 
1 | t distance and NO \ eing g I ) ed by some i el ed by ne Works 
' onl Y vith the needs of his em ommittee as secretary, who copies then 
i cond and third 1 s more clearly recognizes that they vith the name of tl author removed 
i 1 t f the ! ervient to his direction tor larg ihmits them to 1] works committee f 
t ort r the S <11 1 ( mnsidet 1K Keep 1 < etu recor 
, 
ligal em as r thie eK ‘ 1 doptio 
ne trip How hun , , f eas 
| ‘ ‘ 
\\ ) v WwW cto | ninu ommiuttee. consist 
VW ( > ti Oo ; eS ¢ ( tions, poste 
p yhys ll ying w et t advi 
] ] slo ‘ 1 | chait 
{ ‘ 
e ft innovation in 1 ‘ s admitted 
1 Sucl np e driv a ( ( rt \ 
7 ! { \ cs 11 
; f ‘ ft 
< { sted 
. , 
~ i : sal 1 
ty c spos \ i 
f the r 
, ' ithful | esti f ’ , 
] ym it nad valance truck Al] the 
(,; 1 | iples int ich T pted ] Té paid fi 
] ) ; It R ; p o¢ sj c 
' 
’ ; ; 1) ‘ | neg ~ ( ) S tne é 
si Rietne on sins 7S snteat « 
1) ] \\ { ~~ ~ 
ar ber of s vest nd the foren 
1 ] ) ° ~ ss 
} 4 ad i per \ y Y ( I J I I now aep ( 8 test 
\ tl \| }? eccf er inate T he j posting 
; ? ~~ 7 ~ < ~ f 
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sh] 
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his empl } , members. The A Device for Turning Crank Pins 
c "1 ! HOVeES mmittee trom 1 Nn s d evice [for urning ran 
, hon f 4 n fore ( | ct 1 
r departy | k pins, by W. Gibs p 
) t t Mies call the { — . 
! \ he oO ) ( Chica ’ =} Dp whi ck m 
ted } ] ] . 1 ¢ +1 } 
t ! ( ( Te for t tw , same size crank shat hose des 
1 | uggestiol tem as a such a ‘Suggestion system” is established [his fter trving various schemes, finally 


il t Wort onsists ot locked HDoOxXes distribute sorted to the drill press 


And not only d it brine wm direct 1 throughout the departments Through \ fixture was m: de t ‘lamp on ¢ 
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tl rill press that would 
pright. A hardened 
plit t ¢, similar 
n Mi (a 1 was use 
! | 
? 
| 
, 
(y 
N 
— 
I x \W 
i | 
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Water 
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Machines 


MACHINIST 


Grinding 


DO NOT 


SPLASH 





lay cla 


fact about the 


to being a good 


water cannot 
grinder 
water nozzle, as 


machines in 
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] 13 al 14. It will be seen by a 
glance at Fig. 13 that a very sm tream — N 
, , | 
will w directly towa th ( ving | 
, ‘ . | 
wheel. So also will the larger streams in 5 | 
Fig. 14 flow i00thly when the wheel is 5 i 
? 
) } 1] 
revolving at full speed, but while n it | 1] 
ng mat en neé the water in the | 
t ¢ thir pecause he wheel rq. 1] 
\ ng wW le mat vas Lil LJ 
1 ] \\ | 
g tch will burn n a \ 
‘ f wheel t j OOO \ } 
’ \ | 
feet p vhe I water \\ nd 
J 
inal ta \. 
ine matcl : FIG. 9 
t ( I ¢ ) 
g wheel vater { loes 
p e has vn ulthough a 
1 sm ly 
f d ac st 
t | | g whee t 
wine ? W vil 
} " tow r th p 1 < } WI 
bi oO, if « gh wate ( 
] f 
moder a ) | was ft 
wide rat worl 
wide o¢ I W h . rl ’ d 
N il 
ecting the 
*This must not be charged against M ‘ustable , 


the artist's 
did not 


ort show 


way 


splash eve 


Bath, as it was 
that the water 
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er that the deflecting, 


rle was designed 





Almost wi 


ry different piece of work necessitates wil 
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ovide for the large range of I 
he ever varying conditions af ire 


ad is effected by the diameter 
rk, as well 
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application of the water, if 


Sé 


and rapid production are 
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effected by variations of the position of tar, the act of cvlindrical nding has 
the wheel guard and width of wh cl t been given il st the nee! 
tace Different conditions of work re le has other probl ' nd 
ulre different volum tf water whil . sumed that all ' ry t 
lifferent volumes of water require dif was let water w whe ind 
rent angles of delivery t ivold spat t \ stream of w am 
ring, and a round stream has to be ap t water as every \ When the 
ed differenth som work than a gineer learns that e does not 
readi g sti \l I hes« results WV, nd wl I ps t 
Wever, af©r \ sil I ed he ' t )] ( { n 
rdinarily observing n lliget inst 1 ( tor here will 
\ study t lig ] 2 115 te 19 will pid stride In t ~ f th 
Ow some of tl ffer st nt | great eco les will re t 
livering the w \ bigs i ture ti 
1 and 12 were drawn as it w fe ( c ides s t 
ss to photograph wat t f water \ grim 
ws t work d wheel. It will be v chines 
It Is ¢ ~ st \\ » eVe ( \ ne 









































































ACTION Ss NOZZLES 
( ppl rk will erat wl ld i] pip 
ed with water d_ th the wheel deliver oil o1 vork the right 
Tor eonsicde spac will ls ¢ 1] ce, nd wh t } t} il 
d wit} mass of water his le so it woul im if 
fe was ti In case Of Figs. 15 found it doi \l who eve 
18 but the c a failed to show it w oa shop using es wher 
] Figs. 16 and 17 show the n | ev did not arrang ] irds as 
lift it position and different ust we needed to prot t nd 
t ot detlector with s I] t of his without comm« nt 
te Fig. 12 shows the collar lowered I have vet to dis - wher 
he pipe to give large 1 ul stream h reasoning has ] plied to water 
ere are many facts to be known in ul the grinding n in less t ma 
lection with the use of water with cvl chine was home de, when it h seemed 
ical inding if rapid production, ac to be all water guard Who has known 
ite work and cleanliness is obtained t shop arranging diff t water noz 
few users of grinding machines have les for different kinds of work Yet 
vered what is to be known about the this is common when oil is used rew 
lication of water to grinding work. for machines 














647 


f 


SOME AMUSING EXPERIENCES 
Many amusing incidents have com 
under notice at times. A new m 
was operating grinding machine in 
own works, an day he asked i 
seri ness for an oil-skin coat WI! 
his trouble was investigated it was fi 
that was very wet water tl 
plash owing to the positior 
the n e and angle of the stream agai: 
t work he nozzle was properly a 
t drop of water came over 
{ hine tabk [his nozzle had cor 
nient in all directions f 
. pur] 
\ ge con mp ed at the ex 
pense f 1 its for the operat 
write t see what was the 
, f ¢ 1 expenst d 
t l it and h 
‘ was spoi 
a water Chis I 
esperate state of mir 
f —" , earlv death 
( , t fac 
ld I | | health caus 
\ é the long before 
{ S é im with the rubber 
now must stand over water 
n t floor fter « and he had a 
ge family t t 
The 1 le w ( ste ind not 
escaped from its proper boundaries 
ftet me explanati to the foren 
ll appeared happ \ short time after 
ward I called agai nly to find the rul 
ber suit again i S Again the nozzle 
was adjusted and the rubber suit removed 
One toreman removed the pump be 
ruse he was afraid someone would get 
water on the machine, and he was certain 
that it would spoil the machine 70 wet it 
Just how |] explaine to kiumself the 
maker’s son rs ding the pump t 
furnisl me forty gallons per minute and 
i tank to | 1 of water 
mvster 
Another f luded that t 
water 1 ] ( ewed t ght r 
| te t! pipe tong d screws t 
mor hus t the 1 e back s 
front. He said he was eg that I called 
be S¢ the I cl ec wW de rig! 
that the water got on tl perator ba 
In this case about half of the water w 
directed toward d e operator 
At another work for some 
known reason, turned the nozzle back 
side front and then tied rags over the 
nozzle to keep water off from the oper 
ator They had allowe the deflector to 
be ground away and ruined, but had taken 
good care of the rag 
\ number of users have assumed that 
water was an unnecessary evil, and have 
spent good money in a vain attempt t 
grind dry If someone will invent a de 


ich 


will 


bran 


thwart s) 
hese, 


deed a wizard 


Worcester, Mas 


vice to 


} 


nature as t 


¢ 


prove 


ls of hum 
himself in 


H. Norton 
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When Does Copying Become 
Justifiable > 
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There is at the present time a wide 


Hill Publishing Company 


Joun A. Hitt, Pres. and Tress Ropert McKean, Se entirely justifiable feeling of 








1 Street. Ne or] oe : 
Peat w York indignation among American machine-tool 
builders at the wholesale copying of their 
( ~ nee mechanical subjects solicit 7 
, oe 
iar if Name and address must always Gesigns which is now going on In Kurope, 
iv ecessarily for publication, and more especially in Germany 
Sul I ‘ have address changed at will ] ] 
- , an 1 at will. When one considers all that is involved 
' i Ww i ! 
in placing a new machine tool upon the 
s | $4 ir, postage prepaid, as . 
’ | i I S Uni i States T l \\ I 1 12 eft isk 
\l = ( da. S7ir 1 ¢ } Te {1 
ritis) S ‘ 
I i i Briti | ) rerimet il \ K \ 1( 
! I 
| | 1 . 6] st..] -_ the pl miration of the 
! I ku | ind \ ( It be nothing 
i I s ! i \ 1 ar 1) mrieta 
j > I I r 
, ' ‘ oO f new machi 
j i | li Ss ys 
) )) enrs al 
() ‘ las sti gly as pos 
! t New \ k | ) ! i : 
" su | {t the same time 
i . N. ¥ ‘ ! t designer 
] ( s \ upon \ has VOT be 
arge extent, he 1s 
(VROULATION STATEMENT 1 ted t t work of his predecessors 
/ 107 ) ted and circulated “ ime when the crank and 
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device by someone other than its inventor 
was a piece of rank copying, and 
such first copying the devic« 
have become common property 
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yect 18, Wwe yolteve, One I ie mo 
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New ‘Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


heel so arranged that one turn gives an 


Combination Grinding Stand A Very Large Drawing Press w! 





adjustment of 0.001 inch An electri 


’ —— otor is connected in the train for giving 
[his combination is especially adapted scat ales throu 2 onal | 








for pattern shops and other woodworking the Ferracute Machine Company, rapid adjustment through a considerable 
" , ; ; 1, Bridgeton, N | has recently completed dist nce 
establishments as it contains all the neces ; 
sary sharpening devices for the tools used. ~* very mnae press drawing up cpseegen Phere are tw rams, th uutet moving 
The lower spindle carries two oilston “oe mene ee: opper 01 on down with the inner ram f i about half 
wheels of different grades, which are kept lor the Montross Casket Company. These jts stroke and being stopped by the blank 
saturated with kerosene to keep them drawn in one piece, as can be holder and lower die coming together, It 
seen, the corner being, of course, a se¢ is locked at this point by four toggle 
a ee nd operation. The caskets are 6 feet levers which transfer the pressure to the 
e long, 20 inches wide and 12 inches deep frame of the press imstead of to the 
| This might be called twin construction, maim shaft In a cam press While this 
as it has the appearance of two presses device has been used by this company on 
each cast-iron column being reinforced by small presses it is believed to be a new 
two 434-inch steel rods The ram is ipplication to a large drawing press 
double and the pressure is distributed With this construction the whole outer 
over four points by pitmans (hese four ram may be quickly removed, when it be- 
pitmans are geared together to move n comes single ting pres verv con 
nison, all being connected to a hand venient featur lhe machine is triple 




















COMBINATION GRINDING STAND 


This hardly shows when 





wheels are standing still, but is forced 
when in motion, and after being thor 
ghly saturated they require very littk 
from time to time 
\bove these on the other spindle is a 
nding cone for sharpening the inside 
gouges, and around this a leather wheel 
stropping chisels either on its face o1 
At the other end of this spindle is 
eular grinding wheel of 8 or 10 inches 
liameter, and by using a narrow wheel, 
ular saws and similar tools can also 
sharpened here A tool-holding at 
hment is provided for those who desire 
nd is hung from the table, as shown 


machine is built by the Mummert, 





lf & Dixon Company, Hanover, Penn., 








can be supplied either for belt drive, 





hown, or with a different base contain 
motor and starting box FIG. I. PRESS FOR DRAWING SHEET-METAL CASKET 








Phe atio 18 200 to I Che 





tro , e mi ran s 23 inches 
a 4 te m1 be varied up t 
{ liusted as shown, the 

| 
] } ( ( isket bet b tl2 
ne 1) | pre welgl nearly 
a tor nd t 1 sure of 1000 
( yperation ts tl lank, th 
econd draws t hell 9 inches deep 
1 re-draw to the full depth o! 
fourth d fifth, trim and 
G B metallic boats 

aT IES FOR RI \WING PROCES 

automobile bodies and similar articles ot 


teel or copper can also be drawn in such 
a pres 

Che dies for such a piece of work must, 
of course. be very large, but careful de 
igning has kept them smaller than might 
be imagined The dies shown are used 
for drawing to the tinal depth The lowe: 
die rests on the floor, the next die 01 
blank holder being above this and. th 


punch is suspended over them all 


Electrical Breast Dnill 


Phis shows one of a new line of por 


able electric breast drill, recently brough 


out by the Willey Machine Company, ot 











Rk] R} ~ | 
eu mibi iiplicit md = dui 
bility. so that only two gears are used 
these beme cut from bar steel Che beat 

mgs have removable  phosphor-bronz 


All electrical connections are attache: 


, 1 
iv ‘ ! 1 o ent? member ‘i thie 


drills trom to 3! 
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11) 1- ree 
une ke ip ! i purpos 
el Ing two nuts the nti macnil 
b Ke pal ) gethe 
»\ ill ordll Vy me i } elec 
nowledge being necessa for this 
p switch 1 ted t id 
wach mventl ting at 
ping t drill lhe si 1 
i ‘ \ itt 4 { ‘ 
the operat Special attentu 
1 entilati ’ 
no VS ‘ luct 
1 cme ploved s 1 
1 ll larg. motors 
e 1 is made in fe 
11 capacit In st ) 
inch, the latt } o 1M 1) 
lol ire Wo ( I 
Ite r df 
=/ 


Is Machine is bes designee 


ec new gh speed drills to me sec 


ieir tull capacity, which means that 


additional rigidity and power have 


made necessat The speed box has 
made 1 transmit all the powse 
essary, and is so arranged that the 


s may be thrown 1n or out at higl 


1 wit! vel littl shock fests botl 


drilling and tapping, which includ 


inches in diametet 


nd from 4- tu 6-1nch pipe taps give a good 
indication of the power transmitted, as in 


‘ latte r Case this ran up too horse poOWweT 
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1s speaks well for the frictions in the 
speed box, which are of the double-band 
type and evidently give ample power 
lhe spindle has 24 changes of speed 
range depending on the size of the 


chine, which is being built with arms « 


1.5 nd 7 feet lhese drills are built 
by the American Tool Works Compan 
' s 1. (Oh 


A Boring Bar Holder 





stration shows an adjustabl 


ing bar holder for the engine lathe I 








\ BORING BAR HOLDER 


Msists Of an angle plate which is secures 
to the tool slide of the lathe. Mounted « 
the vertical member of the angle plate is 

asting having a V at each end and 
stud in the center which passes through 
yoke \ single nut clamps the yok 
the boring bar. The part which clamp 





the boring bar can be set to any desir 


hight by the adjusting T-screw show: 
































RADIAL DRILL FOR HEAVY DUTY 
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his holder will take any s f bar fron he spindle has tt holding device 
to 14-inch diameter and 1s made 1 combi p 
wo s1Z7¢es tor lathe S I4 TO 20 inches al 1 20 eine ters \\} the 
0 30 inches wing | Krieger lo te is fore | 
nd Manufacturmyg Compa Chicago, Ill Cs Sache are 4 
oe _ _ , | nace } rt A 
, ae . Sper ( mpar ( 
A Die Milling Machine 
. a ° ; 
; Flather 30-inch Boring Mill 
' 11s » ] 1iil ~ ti * 
iker ol pul ~ ~ Ie 
hot} ! vine Wor nine 
] ? ’ 
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thie irre slick = 
ee - SWIV¢ ed 
\ CHINE DIES 1 KRESS Ol the feeds are indi SI 
DRO FORGI gear box at the sid the icnl ul 
ire usually arranged give 7, 8 9, 10 
‘ 1 tl wii is held im | and 12 to the im ‘ ‘ 
e opening of the heavy universal car- threads or chase lesires 
¢ Phis is contr l ’ hand wheels mall cl] tch ke Vel t ll d oO! ul 
d can i readil ! ct Wd ochdy\ direc multiplies these teeds by thires VIVID I! 
t toll Line tl 21 to 36 lhis ratio in be changed b 
imging the 2 the x 














VIEW OF 


FIGS. I 


AND 2. FRONT AND REAR 30-INCH BORI 
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Speed Change for Planers 
lhe Cincinnati Planer Company, Cin 
innati, Ohio, has been testing ou two 


peed drive and is now ready to recom 
mend it to its customers [he only 
change from the regular machine is on 
dditional pulley on the driving shaft anda 
nurled handle on top of the shifting 
mechanism which is shown in both post 
tions in Figs. 1 and 2. ‘The first shows if 
in position for high speed while the sec 
ond shows the belt shifter at the extrem« 
right for slow speed 

lig. 3 shows the two-speed countershaft 
and with belts in the position indicated, is 
returning the platen, pulley 6 (which it 
will be seen has a heavy rim for its fly 
wheel effect) driving return pulley 8 and 
the other belt running loose on 9 
Shifting both belts to the right, the ré 
turn belt goes on to loose pulley 7, and the 
forward belt from 5, which is driven by 
the high-speed pulley 2, runs on 8 and 
drives the planer at the highest forward 
speed, in this case 50 feet per minute 
Changing the nurled handle so as to 
throw in the slow speed, the forward belt 
is driven by pulley 4, which is loose on 
the countershaft but driven by a slowe 
speed’ belt from the line shaft on the left 
or crowned portion, while the straight 
part, next to 5, carries the driving belt 
Forward speed is obtained with the belt 
from 4 to 10 and the reversal is the same 
as before 
his is so simple that no further d 
scription or details seem necessary ind 
it will be clear that different speed changes 
can be had by changing the driving pul 


ke on the line shaft 
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Controller for Machine Tool 
Motor 


The control of a motor on a 
ool is hardly less important than the 
motor itself and simplicity and durability 
are the aims of both makers and _ users. 
[This is of the self-contained, drum type, 


1 


centaining both the starting resistance and 


Hanger 





machine 
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the speed-regulating devices. The illus 


tration shows the front of the controller 


and also gives an idea of its size Dhe 


starting resistance coils are in the lower 


half, while the tield-regulating resistam 
coils are at the back, and are four 

number. These are divided into 20 steps 
f2or3tolas de 


and provide a range « 
sired. All resistance coils are easily re 


movable 


Speed 


r 200 «=RLPLM. 
tur - 25 Ft. Cut, 





well. 
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Fit 3. COUNTERSHAFT AND BELTS FOR TWO-SPEED DRIVE 











Fit I HIGH-SPEED POSITION 


FIG. 2. LOW-SPEED POSITION 
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CONTROLLER FOR MULTIPLE-SPEED MOTO! 
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lhese controllers are made for eithe: 


reversible or non-reversible motors from 1 


» 74 horsepower and for I10- or 220-volt 
rcuit, by the Cutler-Hammer Manuta 


turing company, Milwaukee, Wis 


Drawing Press with Adjustable 
Dies 


[his press is for making covers to 


metallic caskets 


up a 


and similar work, drawing 
left, 
double act 


cover wn at the 10 


lhe 


mad 


as Sil 


In 


seconds. dies, which are 


ing, are idjustable for several 


lengths of covers and c¢ 
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thou removing 1 the upper ir 
\ les rol the press 
lhe drawing or presst ring, shown in 
illustration, rests ds or pins 
round the interior of lower die and on 
uch the flat sheet 1 er Lhis con 
is the sheet being formed by means of 
hea spring pl ure attachment 
ich is placed in the interior of the press 
his pressure is obtained from six 
avy springs, three being shown in front 


; 


tf the machine, so arranged as to be easily 
ccessible The fricti clutch enables the 
perator to handle the ram easily or te 
stop it at a desired part of the strok« 
1 he press 1s 102 inches tweet uprights 
so inches from front to hack. and has a 
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RIVETER WITH 











troke oT 2 mches weighs 35,0 ) 
pounds, and is built by the Toledo M 
chine and leol mp Toledo, Ohi 





A Riveter with an Hydraulic 
“Holder On” 


r bulldozer is made in two 


Lha 
styles, 


press 


tor riveting, 


attachment 


In tl 


with an 


shown in Fig is style it 1s a 
the add 


‘holder on 


horizontal-crank riveter with 


iture of an h 


tional fe vdrauli 


which maintains the desired pressure at 
ll times and allows for any variation 

the thickness o! the stock ( 
n the size of vet The accumulator, 
shown at the back, maintains any desired 


pressure by allowing the holder on to 


recede when the stock is thick or the rivet 
large 1 ly 1 ynet the cast is re 
ersed 

Phevy ( 1 oe ¢ 1 in ny way desired, 
he control being pin clutch actuated 
by the foot treadl lr} machine makes 
ne revolution and stops automatically 

The machin idapted fi structural 
vork, such a ngle-iron frames, and sim 
lat pices 1] 1] CAC side act as 
ides and be adjusted to different 
hights. It can be transformed into a bull 


er witl lit trouble big 
\ plain bulldozer built on similar 
mh 1} < r ck by Logemal 1 
irc ( \lilw 1} Wi 
Considerable interest has manifested 1t 


self in engineering and agricultural cit 


cles of late with respect to the part the 
motor plow is destined to play in the 
farming industry Some tests have been 
made with this latest type ot tarming 1m 
plement and it has been found to be an 
improvement over the steam plow, with 


whet fully developed 


W ill 


doubt more 


the 
the 


peditious and ne 


expectation that 


motor: plow prove i more ex 


econonm al 


means of plowing the ground, particularly 
in the sections where the farming dis 
trict cover extensive ireas 
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The Lawrence Industrial School 





3 \\ | \OOLI 
wrence Industrial School, Law 
Vlass per October 19 witl 
vistratior rt Ve Or tudents It 
mi t lasse with prospects of 
ear ot succes This school 1s 


industrial school in this 


independent 
I 


St with independent buildings, and wit! 
ndependent board of five trustees. It 
stablished ind the Industria 
» ro icl und mpened last year witl 
ing and da lasses for those alread 
ged inl the trades Chis school rep 
ents a new phase of education; namely, 
ictical education by which the industrial 
irker may meet his daily needs. I 
trial superiority depends upon indus 
training and education, and _ this 
ing and education can be accom 
ied best, not by the methods of the 
nd shop, but with those method 
mylemented by industrial education 
h a school that lawrence 
W Cal { 
principa l lla ISIVé stud 
ndustrial-school in nin 
pear ued esult is that 
wi he ng cities an 
vn t OW Dp | ith the mea 
lucatin ematic manner, thet 
I 7 | tal wo I 
I 1 minati 1 hel 
J tli! atio1 t I t ipplhi 
idmission be an operative. The scl 
| xthool I lited hb t] 
t und pru mm 
yrroblen iraw tes 
hop, sé il ep 
th tt ‘ tr) hese t 
1 problen ed by meat f 
é ow hy ‘ Sstructor re p 
uf l trie i 
. wit is of tl , 
tT 
\ rtificat ich pers 
pleting ) lasse 
led for the yah en 1f those whi 
bl » attend ening session 
ol is ina position t unpete wit 
t Ki $32,000 1S repre 
i ptodat \ le vorsted 
troy nd st : ~ 
{ i the Q ibject Wl 
I wot] vl ening 
pil Wooler é yrsted = spinni 
nd wo , ing. woole 
t nishing d cq 
tt r we 9 
! il lations ! 
na pu l 
nd advanced esions. eleme 
lt advances ] ilculations 
ind mn cit 
ring: tor c il engine 
nein ' a ae nee 
*S tary u ssion and prinely 
hoo 
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jueprint reading, machn 
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irithmetic tor 
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» make better 
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If 


be 


their work sufficient 


ter, classes will formed 


carding. drawing, 
lesigning and weaving 


this 


red. The equipment of th 


with work a course 1 


best uptodate cotto! 
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ing powder 


mordants, ete Cabinets containing 


the various dyestuffs, chemicals and by 
products of wool grease are on exhibitior 
in the dvehouse and students have an op 
p rt t ys dy nen 
STEAM ENGINEERING AND [-LECTRICITY 
One of the strongest departments of the 


school is the course in steam engineering 


and electricity The course consists ot 
lectures by practical mei who ar 
specialists in their respective branches 
irithmetic and practical mathematics for 


engineers, firemen, et and laboratory 
practice in steam engineering. [he stean 
engineering laboratory is one of the best 
equipped laboratories in the country. The 
equipment consists of different types of 


boilers, steam-heating apparatus with ap 
pendages, different pumps in sections, se 


all the 


engines, a generator an 


tional valves and gages, boiler a 


steam 


cessories, 


other machines. In addition to these, p1 
tures, blueprints and = sketches of tl 
above apparatus and other machines at 
m the wall for careful study AT 
ctures. classes and demonstrations 
refully planned to meet the needs ot 
se working 1n the trades. Classes at 
formed afternoons for those wor 
ights, and evening sessions. ar 
lucted for those laboring days his 
‘ ret frey enomeerino lahorator 





iro in extended D Europe in t 
ttend th venti { Nat 
Association of Machine 7] 1 Buildet 
beter Severin Steenstt p. veneral sal 
wu ot the Ivatt Roller Bea 
Company, will make his headquarters 
he Majestic building, Detroit, Mich 


Ni vembe | 


Be rnhard Crust formerly 
Printing Machinery C 


in offic: . 


itso 
United 
pened 


{5 Broadway, is 


ompany, 
onsulting engineet 
whe ré he M 


“1t\ 


nake a specialty of printing machinet 


Charles Phillips, vho tor several ye 


the tool expert for Hoffman & B 
lings, of Milwaukee, Wis.. has recent 
heen made manager of the shop of t 
Manufacturers’ Equipment Company, | 
cago, [linois 

. * Jame Ss, Tormey rly electri i 
gineer of the Bryant Electric Compa 


las recently take charg of the 


sich 


new 
manutact 
\lanutacturn 


button specialties 
Cutler-Hammet 


Milwaukee, Wis 
e National A 


ntion of 1 


are solicited 
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\Nac ool Build . eter Severin Steenstruy tice ‘ variable-speed istock drives and 
nou d that ( lilker. presidet ; eu ’ lhe otor car lustr i " es ompound st ne nd regulating rheostats. 
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ine serious % 3. 3. tees enened an offic: > Wedel usiness pportunities 
—— : { Det roi Mi ‘ 
2. H. Palmer has taken 1 DOS 
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t. K VieMullen Foy ' . te . hased from Frederick I (‘ross of the Cross . 
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j ’ ’ , & Spiers Machine Company Waterbury, 
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° ; _ : ‘onn ull of the patterns, drawings. et ot = ; . 6 
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s own business at its works, Blackhors ‘ ‘ J I > Pa 
i ' iz 
ne, Walthamstow, London, England t \ we H ) I ‘ l 
) ‘ rit ‘ re © be S50 0000 
he Hvatt Roller Bearing Compa N« d 
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lias opened a tlice in the Majes 
ding Detroit Mict hi i! te thre ‘ shman Flectric Co many ‘ n j N i Lt \ ler rule 1 Ma facturing 





porated - 4 | pose i y i 
patented lo« ) ( 

Ihe Goshen (Ind Motor Works as been 
incorporated ith $25,000 ipital Lhe con 
pany will manufacture rsolene é giles ind 
motors, boilers, automobiles, et ©. D. lhrig 
G. B. Kessler are among the directors 

A new can factory with a capacity ol 
250.000 cans daily is to be erected at Nor 


wood, Cincinnati, Ohio. O. C. Huffman, presi 
dent of the Virginia Can Company, Buchanan, 
Va., will be at the head of the new concern 

The Manitowoc Wis Seating Works Com 


pany has been incorporated to manufacture 
school and church furniture M. H. Murphy, 
formerly general manager of the American School 
Furniture Company, is at the head of the new 
concern 

The Navy Department, Bureau of Supplies 
and Accounts Washington DD ( will open 
the following bids November 3— Hack-saw 
blades, differential blocks, chain blocks (sched 
ule 501 bolts cap screws (s¢ hedule 493 twist 
drills (schedule 495), steel (schedule 502), pipe 
and fittings chedule 508 angle bars, track 
bolts, spike ties (schedule 466 November 10 


Bolts and nuts, hose (schedule 469 ventilating 
fan chedule 16S pneumatic piston drill 
schedule 523), hoisting engine (schedule 510 
electric lost chedule 24 hack-saw blades 
machine sere chedule 524 steel (schedules 
621, 525 November 17—Electrical supplies 
(schedule 471 drill press, hack sav milling 
nachine planer O-inch shaper 14-inch 
shaper chedule 1] polishing and buffing 
equipment chedaule 13 bar shear schedule 
12 November 4 Beam bending press, 
lie Inking ma ‘ file larpening machine 
engine lathe chedule 489), drilling machines 
grinder head aping machine hafting, pul 
leys, belt ete chedule 488 annealing, hard 
ening furnace chedule 190 facing press 


schedule 51S 





Want 


Advertisements 


Rate > cents per ne f eacl nsertiot 
{bout r ry make a ne No advertise 
ments abbre ited Copy should be sent to reach 
us not later than Fy day jor ensuing week SSuU¢é 
Answers addressed to ir care li / forwarded 
Applicants may specif names to which their 
replies are not to be rwarded but replies will 
not he returned If not forwarded they wil he 
destroyed without notice Vo information given 
by us regarding any advertiser using box number. 


Original letters recommendation or othe 


papers 


of value should not be inclosed to unknown cor 
respondents Only bona de advertisements n- 
serted inde? this heading No advertising 
accepted from any agency association ar nad 

vidual charging a_ fee } registration.’ or a 
conmimis ) o ages ‘ iCCORS applicants 
——— PI 


Miscellaneous Wants 


Caliper list free ] Gs. Smith Co., Columbia 
Pa 

High speed machine lesigned Fred |] 
Fay, Wilmington, De 

steel case hardened nodern methods Bos 
ton Gear Worl Norfoll Dow! Mass 

We bu or pa royalty for good patented 
machine or tool Box 2S2. AME! MACHINIST 

Hand power bending tools abor-saving 
mone il step & Dolan, Sandwich, IL 

Braze cast iron th I versal Fluxine $.00 
per pound Universa | xine Co Urbana 
Ohio 

Machiner built to orde Up-to-date plant 
Writ Bru ic tefrigerat ro Ne Bruns 
vit N. J 

Lig t i eT oO order mode and 


Mechanical drawings rrectl ind quickl 
mace H ( Karsot Roo 123, 39 Cort 
landt st Ne I 

Machine alt ed iuto ith pecla Prac- 
tical working drawings ( W Pitma S519 
Fra ford Ave Philadelphia Pa 





AMERICAN MACHINIST 





Special machinery accurately built screw 
nachine or turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. J 

Don't spend a dollar on patents until you 
have read our free book. Benjamin « Bas- 
sett, 514 F Street, Washington, D. ¢ 

British patents law Factory sites between 
Liverpool and Manchester with water, coal, 
electri power, railroad tramears Hulton 
Park, Bolton, England 

Want to correspond vith manufacturer 


production 
gas engines 


having equipment for economical 
of high grade small and medium size 
Box 578, AMERICAN MACHINIST 


Special machinery and duplicate machine 
parts built to order: tools jigs and experi- 


mental work con plete mode rn equipment 
Y 


MacCordy Mfg. Co Amsterdam, N 
Cost reducing machinery designed and built 
Guaranteed per cent. on investment. Send 


sample or sketch of work and cost of manu- 
facture Remington M'f’g Co., Fitchburg, 
Mass 

A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work tools, dies, et« slalr rool and 
Machine Works West and Morris Sts New 


York City 





U.S. patent on a novel tool for making wash- 
ers at one operation, for sale t is the only 
tool in existence Washers can be made of 
all soft materials, as well as of fiber, brass and 
iron From one to five thousand washers 
‘ made in an hour with this hand oper- 
a tool Address \ Zidovec 19 ~Pine 
Place, San Francisco, Cal. 

° ° 
Situations Wanted 

Cla cation ndicates present 

rdvertise7 nothing else 


MARYLAND 


practical Inventive and 


DOSItIO Bo 


Mechanical expert 
systematk desires 
Ol, AMERICAN MACHINIST 


responsible 


Superintendent or works manager, practical 
capacits 
2 


mechank Vith executive iDilit u 
References OX 


large plant 
MACHINIST 


to handle a 
62, AMERICAN 


MASSACHUSETTS 





Who 


perience 


er ”) irs’ eX 


toolmak 2 ve 
AMERICAN MACHINIST 


Wants a Doss 
Box 530 


MICHIGAN 





Responsible situation vanted by part 
at present engaged as chief draftsman of tool 
department with = large automobile concern 
Age 32; college graduate with considerable 
shop and drafting room experience \-1 
designer of special and automatic machinery 
and machine tools Also experienced in struc- 
tural work and mill design Box 584, AM. Macu 

MISSOU RI 

Mechanical and construction engineer of 
Initative and executive ability with good 
business experience selling and shop work, 
desires to communicate with interested par 
ties having any opening for a man of this des 
cription Has been connected with some of 
the foremost mining and engineering organi 
fations East and West Present salary $5,000 
per year, under contract until January 1 De- 
sires to locate permanently with suitable firm, 
investing with them in the enterprise if satis- 
factory 3oX SSS, AMERICAN MACHINIST 

NEW YORK 

Designer with eleven vears experience on 
automatic machinery Box 560, AMER. MACH 

Mechanical draftsman with general tech 


nical and practical training, age 36, desires 
position Box 596, AMERICAN MACHINIST 

Position as superintendent or general fore 
man; mechanical expert, practical and tech 
nical training; age 37 years. Box 595, Am. M 

Mechanical engineer, with S years vorkshop 
experience and 7 years in drafting roor mostly 
on machine tool work Waits position as sales 
man Box 590, AMERICAN MACHINIST 

First class mechanical draftsman and designer 
Vants situation in Mew York Cit Special 
machinery or automobile work preferred Salary 
$21.00 per weel Jest references Box 592 
AMERICAN MACHINIST 

Designer and  draftsmatr technical nan 
age 30, experienced in mechanical movements 
rh and dies boller work ete also practical 
achitist desires position Box »s-? \w Ma 

Draftsman college education one ear 





shop, 6 ears lrafting experience lesires 
field position; experienced in power plant equip 
ment salary moderate Box Os AMERICAN 
MACHINIST 

Harvard graduate mechanical engineer 2 
desires position vith rellable automobile or 








October 29, 1908. 





marine engine hrm 
rechnical writer Ss. 
587, AMERICAN MACHINIST 


Business and shop exper- 
3 M. E Box 


ience 


Wanted—One patent office draftsman fam- 
iliar with electrica! wor for steady position 
with reliable concern in New York City. State 
age, experience and salary expected. Box 
593, AMERICAN MACHINIST 

Draftsman, with 14 years’ shop and office 
experience, locomotive design, special work 


equipment In 
reduce unap- 
Box 506, 


systematic rearrangement ot 
machine, boiler shops, et« to 
plied labor and increase output 
AMERICAN MACHINIST 


Superintendent or general manager, 20 years’ 


experience in machine shop, gray iron and 
brass foundries; largely hand, triplex power 
and steam pumps; designing, manufacturing 


and _ selling American, technical graduate, 
practical, @xecutive; very successful in reor- 
ganizing and modernizing for low cost produc 


tion Address Box 585, AMERICAN MACHINIST 


PENNSYLVANIA 


First class gas engine draftsman and designer 
Fair technical 


now employed, desires change 
education. Familiar with latest practice here 
and abroad Box 581, AMERICAN MACHINIST 


Superintendent and designer, at present 
employed, is open for engagement; extensive 
experience on design of machine tools and tools 
and fixtures for interchangeable work Tech 
nical education, age 39 Box 583, AMERICAN MA 


High-grade superintendent seeks position 
with progressive firm; thoroughly familiar 
with best modern practice in all departments 
Expert designer of jigs and fixtures for rapid 
and accurate production Experienced, ener- 
getic and a producer Box 569, AMER. MAcH 

Help Wanted 

( Iss cation ndicates present address f 

advertise nothing else 
ILLINOIS 

Wanted A machine hand who ts amb 
tious to work up to foremanship by going Into 
the shop and operating various machine too 
and proving his ability to get full output fro 
machines Then he will be given a chance 
to show what results he can get when directi! 
other workmen Box 580, AMER. MACHINIS 


Wanted \ gas engine expert to take cha 
of tinal test, inspection and checking-out depart 
I t of a large gas engine factory None but 
men need apply Box 579, AM. M+ 


MASSACHUSETTS 






Wanted —Experienced tool designers for inter- 
changeable manufacturing Only first cla 
men with excellent references need appl 
Bresnahan Shoe Manufacturing Company, Ly! 
Mass 

Sales manager wanted by growing concer 


grade grinding 
in selling nm 


line of high 
experience 





manufacturing a 
machines Previous 


chine tools is absolutely necessary Please 
write fully as to age, experience and salary 
expected Box 591, AMERICAN MACHINIST 
MEXICO 
Wanted \ civil engineer for position 


Mexico City as engineer in charge ,of street 
railway track construction, maintenance and 
repair work Must speak Spanish fluently 
and correctly Best references required is 
to ability and habits. Steady employment 


Box 
MISSOURI 


576 


Address **M r. Co 


Wanted — High-grade experienced machine 
tool salesman to travel in St. Louis territor 
Box 571, AMERICAN MACHINIST 

NEW JERSEY 
Wanted —In large manufacturing plar 


department; not 
but a judge 
with experience 
and capable of reor 
rhe kind of 


assembling 
machinist, 
work, 


superintendent of 
only a thorough 
all kinds of machine 
in manufacturing practice 
ganizing a department 
vanted is one of skill and character now ho 
ing a good position, but desirous of advances 
ment Correspondence confidential Box 7 
AMERICAN MACHINIST 


NEW YORK 
Wanted I xperienced machine designer 
take complete charge of drafting room of lar 
manufacturing concern Man with expe! 





ence on automatic machinery and tools pr 
ferred Address B. B care AMER. Ma‘ 
Wanted—Foreman for grinding departmen! 
about 15 men employed on Brown & Shar] 
and Landis machines, doing a line of ve! 
aecurate manufacturing Only men with ex 
perience and a knowledge of modern method 





accurate and rapid production, plat 
operations, making work | prices 

In replying. give full particular 
experience of past six yeurs, wag 
expected and references. Each applicant w 
be thoroughly looked up and only men wil 
clean need apply Address Box 5!4 
AMERICAN MACHINIS1 


such as 
ing 
need apply 


us to age, 


records 
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OHIO | ed = t | 
Wanted—A hustling machine shop foremar , & ee 
for a gasolene motor factory; one who under _— i ore ecessitated 
stands first class work and how to get it out For Sale tale Bo yew (Amer. Macy 
Give references and state experience fully ra patterns s and te 
Box 206, Clyde, Ohio. Amer. Macu e following e gas and gasolene 
Wanted At once a strictly high grace Classification ndicat j f ldress lett 2 > and » horse-powel rt 
machine tool salesman b an Ohio jobbing ldvertiser, nothing ¢ and 3, 5, 8, 10, 12, 16 and 20 horse-power Th 
; } , ‘ ; fir i 
house Must be practical mechanic and well en = a ed and un cent 
educated with ability to advance All corres For Sale Well estab ed machine shop hemes 0 © siz AIL of the bove 
pondence strictly confidential Box S577. care in Mississippi town of 12,000, been running 20 sizes have beet nh successiul  operatior 
AMERICAN MACHINIST vears, have no competitic R. Cc. Lym azoo Several years is a splendid opportunit 
Citv. Miss for anyone Vishing to build i r gasolere 
PENNSYLVANIA ’ engines You . save ‘ o lollar 
Draftsman familiar with water turbines For sale, absolutel ‘ i No. 24 heading in experimental work by purchasing this con 
centrifugal pumps, etc State age, nation- machine and a No 4 reheading machine plete outfit Shop rights of valuable pa 
ality, experience and salary expected Box Waterbury-Farrel make never used Ohlen on these engine ll be given to purchase! 
589, AMERICAN MACHINIST Company, Box 740, Columbus, Ohio Box 366, AMERICAN MACHINIST 
Alphabeti t ti 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa 

American Emery Whee! Co., Provi- 
dence, R. I 

Carborundum Co Niagara Falls, 
mB 

Dickinson, Thos. L., New York 

Norton Co., Worcester, Mass 

Safety Emery Wheel Co., spring- 
field, O 

Vitrified Wheel Co., Westfield, Mass 

Alr Lifts 

Ingersoll-Rand Co., New York 

Alundum 

See Grinding Wheels 

Arbor Presses 

Barnes Co., W. F. & Jolin, Rockford, 


Ill. 
Marshall & Huschart Machinery Co., 
Chicago, Ill. 


Niles-Bement-Pond Co., New York 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Arbors 


Cleveland Twist Drill Co., Cleveland, 
( 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn 

Union Twist Drill Co., Athol, Mass 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Balancing Ways 

Bowsher Co., N. P., South Bend, Ind 

Barrels, Steel 

Lyon Metallic Mfg. Co., Aurora, III. 

Bars, Boring 


Beaman & Smith Co., Prov., R. I 
Cleveland Twist Drill Co., Cleveland, 
Oo 


Eimes Engineering Works, Chas. F., 
Chicago, Ill 

a fool & Mfg. Co., Chicago, 

l 

Niles-Bement-Pond Co., New Dork 

Prentiss Tool & Supply Co., New 
York 

Underwood & Co., H. B.. Philadel- 
phia, Pa 


Bearings, Ball and Roller 


Boston Gear Works Norfolk Downs, 


Mass 

Balls, Steel 

Grant Hoover Ball Co Merchant- 
vilie, N 

a Bright Mfg. Co., Philadelphia, 


Hyatt Roller Bearing Co., Harrison 
N. J 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, N.Y 
Desmond-Stephan Mfg. Co., Urbana, 


Ohio. 
Dixon Crucible Co., Joseph, Jersey 
City, N. J : 
Schieren Co., Chas. A., New York 
Shultz Belting Co., St. Louis, Mo 
Belt Fasteners 
Bristol Co., Waterbury, Conn 
Belt Filler 
Schieren Co., Chas. A., New York 
Shultz Belting Co., St. Louis, Mo 
Belt Lacing Machine 
Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa 
Belt Shifter 
The L. & D. Co., Bosto Mass 
Belting, Leather 
Chicago Raw Hide Mfg. Co.. Chi- 
cago, lil 
Schieren Co., Chas. A.. New York 
Shultz Belting Co., St. Louis. Mo 


Benches, Work 


Manufacturing Equipment & Engi- 
neering Co., Boston, Mass 

Bending Machinery, Hy- 
draulic 

Niles- Bement-Pond Co., New York 

Watson-Stillman Co., New York 

Bending Machines, Plate 

ce Bement-Pond Co., New York 
rentiss Tool & Supply C New 
York. ' " ' 

Sellers & Co., Inc Wm., Philadel- 
hia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass 


Bending Machines, Power 


Boynton & Plummer, Worcester, 
Mass 

Long & Allstatter Co., Hamilton, 
Ohio 


New York 
Phila- 


Niles-Bement-Pond Co., 

Sellers & Co., Inc., Wm., 
delphia, Pa. 

Grant Hoover Ball Co., 
ville, N 

Bending Tools, Hand 

Estep & Dolan, Sandwich, Ill 

Wallace Supply Co., Chicago, 

Blocks, Chain 

See Hoists, Hand 


Blocks, Die 


Nicholson & Co., 
Barre, Pa 


Merchant- 


Ill 


W. H., Wilkes- 


Blowers 


American Gas Furnace Co., New 


ork 
Chicago Flexible Shaft Co., Chicago, 
Ill 


New York 
New York. 


General Electric Co., 
Niles-Bement-Pond Co., 


Prentiss Tool & Supply Co., New 
York 

Roth Brothers & Co., Chicago, II. 

Sturtevant Co., B. F., Hyde Park, 


Mass 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O 

Boynton & Plummer, Worcester, 
Mass 

Davis Machine Co., W. P., Roches- 
ter, N. Y 

Foote-Burt Co., Cleveland, O 


Harrington, Son & Co., Edwin, Phila- 


delphia, Pa 


Landis Machine Co., V’aynesboro, 
Pa. 

Lang Co., G , Meadvilie, Pa. 

Manville By Co., E Water- 
bury, Conn 

McCabe, J. J.. New York. 

Milton Mfg. Co., Milton, Pa 

Mummert, Wolf & Dixon Co., Han 
over, Pa 

Acme Mfg Co., Cle velanu, 


National- 
O 


National Machinery Co., Tiffin, O 

Newton Machine Tool Wks., Inc., 
Phila., Pa 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Bolts and Nuts 

Milton Mfg. Co., Milton, Pa 

Acme Mfg. Co., Cleveland, 


National- 
oO 


Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 
Conn 


Books, Technical 


American School of Correspondence, 
Chicago, Ill 
Hill Publishing Co., 


New York 


Sames, Chas. M., Jersey City, N 

Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York 

Crocker-Wheeler Co., Ampere, N. J 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis 

Roth Bros. & Co., Chicago, Ill 


Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa 
Boring and Drilling Ma- 
chines, Horizontal 
W. F. & John, Rockford, 


Barnes Co., 
Ill 


Beaman & Smith Co., Prov., R. I. 


Betts Mach. Co., Wilmington, Del. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach, Co., Wil- 
mington, Del 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison. Wis 


Boring and Drilling Ma- 


chines, Horizontal —Cont. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
Lucas Mach. Tool Co., Cleveland, O 


McCabe, J. J., New York. 


Motch & Merryweather Machinery | 
Co., Cleveland, O. | 
New Haven Mfg. Co., New Haven, 
Conn. | 
Newton Mach. Tool Works, Inc., | 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. | 
——— Tool & Supply Co., New | 
Rockford Drilling Mach. Co., Rock- 
ford, | 
Sellers & Co., Inc., Wm., Philadel- | 
phia, Pa. 


Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 


Boring and Turning Mills, 


| 

Vertical 
American Tool Works Co., Cin., O. | 
Baker Bros., Toledo, O. | 
Baush Mach. Tool Co., Springfield, | 
Mass. 
Betts Mach. Co., Wilmington, Del. | 


Bullard Mach. Tool Co., Bridgeport, | 


Conn. 
Colburn Mach. Tool Co., Franklin, | 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, Phila- | 
delphia, Pa. 
McC sabe, J. J., New York. 
Mitts & Merrill, Saginaw, Mich 
Newton Machine Tool Wks., Inc. 
Phila., Pa. 
Niles-Bement-Pond Co., New York. | 
Prentiss Tool & Supply Co., New | 
York. | 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 
Vandyck Churchill Co., New York. 
Boring Tools 
Tool Co., Chicago 


Armstrong Bros. 
Ill 


Krieger Tool & Mfg. Co., Chicago 
Ill 

Box Tools, Roughing 

Bardons & Oliver, Cleveland, 0 


Brazing 

Industrial Oxygen Co., New York 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass 

Lapointe Mach. Tool Co., Hudson, 
Mass. 

Bulldozers 

Bliss Co., E. W., Brooklyn, N. Y 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Cabinets, Tool 

Tool Co., Chicago, 


Armstrong Bros. 
Ill 
Hammacher, Schlemmer & Co., New 


or 
Morse Twist Drill & Mach. Co., New | 


Bedford, Mass. 


Calipers 


Brown & Sharpe Mig. Co., Provi- 
dence, R | 

Schuchardt & Schutte, New York. | 

Slocomb Co., J. T., Providence, R. I 

Starrett Co., L. S., Athol, Mass 

Cams 

Bilgram, Hugo, Phila., Pa } 

Boston Gear Works, Norfolk Downs, | 
Mass 

Manville Bros. Co., Waterbury, 
Conn 

Carborundum 


See Grinding Wheels 


Carborundum Paper and | 
Cloth 

Carborundum Co., Niagara Falls 
N. Y 

Case-Hardening 

American Gas Furnace Co., New | 


or 
Rogers & Hubbard Co., 
Conn. 
Williams & Co., J. H., 
N.Y 


Middletown, 


Brooklyn, 


Brass and Bronze 
Rochester, N. Y 


Castings, 
Clum & Atkinson, 





Lumen Bearing Co., Buffalo, N. Y 


| Franklin Mfg. Co., 
 & # 


| Cell 


| Fay ‘ 
| Morse Twist Drill & Mach. Co., New 


| Boston Gear Works, 


Pratt Chuck Co 


Castings, Die Molded 


Berry & Parker, Erie, Pa. 
H. H., Syracuse, 


| Castings, Iron 


Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 
Drier Machine 
Mass. 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Taylor & Fenn Co., Hartford, Conn. 


Castings, Steel 
Birdsboro Steel Fdry. 
Birdsboro, Pa. 
Cast Iron Brazing 
Industrial Oxygen Co., 


Co., Taunton, 


& Mach. Co.., 


New York. 


| Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel- 


ton, Conn. ae ; 
Obermayer & Co., S., Cincinnati, O. 
Centering Machines 
Hendey Mach. Co., Torrington, 
Conn. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 

York. 
Whiton Mach. Co., D. E., New Lon- 
don, Conn. 


Centers, Planer 


Cincinnati Planer Co., 
& Scott, Dexter, 


Cincinnati, O 
Me. 


Bedford, Mass. 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford 
Conn. 

Woodward & Powell Planer (« 


Worcester, Mass. 
Chains, Driving 
Norfolk Downs 

Mass. ; 
Diamond Chain & Mfg. Co., 

apolis, Ind. 
Link-Belt Co., 
Morse Chain Co., 
Whitney Mfg. Co., 
Chucking Machines 
American Tool Wks. Co., Cin., 
Bardons & Oliver, Cleveland, 
Brqwne «& — Mfg. Co., 

a 1 


Cleve ly 
Cleveland, 


Indian- 


Philadelphia, 
Ithaca, N. 
Hartford, 


Pa 


Conn 


Oo 

oO 
Provi 
—— Machine Co 
Oo 


Gisholt Machine Co., Madison, Wis 

LeBlond Mach. Tool Co., K 
Cincinnati, O. 

McCabe, J. J.. New York. 

Reed Co., F. E., Worcester, Mass 
Warner & Swasey Co., Cleveland 
Ohio. ; : 
Whitcomb-Blaisdell Machine Too! 

Co., Worcester, Mass. 
| Chucks, Drill 
Almond Mfg. Co., T. R., Ashburn 
ham, Mass. ; 
| Brown & Co., R. H., New Haven 


Conn. 


Celfor Tool Co., Chicago, Ill. 


| ¢ ‘leveland Twist Drill Co., Cleveland 


O. 
Cushman Chuck Co., Hartford 
Conn ie 
Horton & Son Co., E., Winésor 

Locks, Conn. 
| Jacobs Mfg. Co., Hartford, Conn 


Morrow Mfg. Co., Elmira, N. 


| Morse Twist Drill & Mach. Co., New 


Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. Y 


Skinner Chuck Co., New Britai: 
Conn 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wiiming 
ton, Del. : 
Whitman & Barnes Mfg. Co., ©! 
cago, Ill. : 
Whitney Mfg. Co., Hartford, Conn 
| Whiton Mach. Co., D. E., New Lon 
don, Conn. 
Wiley & Russell Mfg. Co., Greer 
field, Mass. 
Chucks, Lathe 
| Cincinnati Chuck Co., Cincinnati, O 


Cushman Chuck Co., Hartford, Conn 
| Gisholt Mach. Co., Madison, Wis. 


New 


Hoggson & Pettis Mfg. Co., 
Haven, Conn. 8 
Horton & Son Co., E., Windsor 
Locks, Conn. ; 
Niles-Bement+Pond Co., New York 


Frankfort, N. Y 
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“WHITNEY” Detachable or Riveted Chains are used by prominent 
Machinery Builders and by the Leading Makers of Auto- 
mobiles and Motor-Driven Commercial Cars. 















Investigate the great improvements in “Whitney” Roller Chains for the Season of 1909. 





NEW 
“WHITNEY” | 


| 


QUIET | 
CHAIN 


(Schmidt Patent 














If you are not taking advan- 
tage of the Woodruff Patent 
System of Keying it will pay you 
to investigate. 














Better results and a great 
Saving in cost. 







We carry 95 regular sizes of 
Keys and Cutters in stock for 
immediate delivery. 


The Whitney Mfg. Co., Hartford, Conn. 
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Chucks, Lathe-—Continued. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Whiton Mach. Co., D. E., New Lon- 
don, Conn. 

Chucks, Planer 


Cincinnati, O. 
Edwin, Phila- 


Cincinnati Planer Co., 

Harrington & Son Co., 
delphia, Pa. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn, 


New Haven, 


Chuacks, Split 


Hardinge Bros., Chicago, IIl. 
Rivett Lathe Mfg. Co., Boston, Mass. 


Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J. 

Circuit Breakers 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Clamps 

ynecher, Schlemmer & Co., New 
fork 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Starrett Co., L. S., Athol, Mass. 

Tudor Mfg. Co., Taunton, Mass. 

Clocks, Watchman’s 

Hardinge Bros., Chicago, IIl. 


Clatches, Friction 
Bliss Co., E. W., Brooklyn, N. Y. 
Caldwell, Son & Co., W. H., Chicago, 


Eastern Machinery Co., New Haven, 


Conn, 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Farrel Fdry. & Mach. Co., Ansonia 
Conn 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn 

Link-Belt Co., Philadel yhia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Williams Foundry & Machine Co., 
Akron, Ohio 


Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 


Compound, Core 


Obermayer Co., S., Cincinnati, O. 

Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jersey 
City, 

Compressors, Air 

= “os Machinery Co., Bradford, 


Bury Compressor Co., Erie, Pa. 
( layton Air Compressor Works, New 
York. 


Independent Pneumatic Tool Co. 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Spacke Machine Co., F. W., Indian- 


apolis, Ind 


Compressors, Gas 


3 ll Machinery Co., Bradford, 
a. 
Ingersoll-Rand Co., New York. 


Cones, Friction 


Evans Friction 
Centre, Mass. 


Cone Co., Newton 


Connecting Rods and Straps 
Rod 


Standard Connecting Co., 
de 
a 


Beaver Falls 


Contract Work 


Blanchard Machine Co 
ass. 


. Cambridge, 


Cell Drier Mach. Co., Taunton, Mass. 

Farrel Frdy. & Mach. Co., Ansonia, 
Conn. 

Manville Bros, Co., Waterbury, 
Conn, : 

Merritt, Jos., Hartford, Conn. 


Morrow Mfg. Co 
Owen Machine 


, Elmira, N. Y. 

fool Co., Spring- 
Pa 
Conn 


field. O 
Schaeffer Mach 
Turner Mach 


Wks., 


Co., 


Phila., 
Danbury, 








Controllers 
Electric 


Crocker-Wheeler Co., 
General Electric Co., 


Westinghouse 


and 


Ampe 


Electric 


Pittsburg, Pa 


Conveyors, 


Lamson Consolidated Store 


Co., Boston, 
Link-Belt Co., 


Starters, ! 


are, N. J. 


New York. 
& Mfg. 


Co., 


Automatic 


Mass. 


Philadelphia, Pa. 


Coping Machines 


Long & Allstatter Co., 


Ohio. 


Niles-Bement-Pond Co., 


Corundum 


See Grinding Wheels. 


Cotters 


Cleveland Twist Drill Co., 


hio. 
Morse 


Twist Drill & Mach. Co., 


Bedford, Mass. 


Standard Tool 
Union Twist D 


Whitman & Barnes Mfg. 


cago, Ill. 


Co., 
rill Co., 


Counterbores 


Cleveland Twis 
Ohio 


Morse Twist Drill & Mach. 


t Drill Co., 


Bedford, Mass. 


Slocomb Co., J. 


Starrett Co., L 
Counters, 


T., Prov., I 
S., Athol, 


Revolution 


Co., 


Hamilton 
New York. 


Cleveland, 


New 


Cleveland, O 
Athol, 
Co., 


Mass. 
Chi- 


Cleveland, 


New 


a 5 


Mass. 


Root Co., C. J., Bristol, Conn. 

Schuchardt & Schutte, New York. 

Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Almond Mfg. Co., T. R., Ashburn- 
ham, Mass. 

Builders Iron Foundry, Providence, 
a a 

Coates Clipper Mfg. Co., Worcester, 
ass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 


LeBlond Mach. 
cinnati, O. 
McCabe, J. J., 


Tool Co., R. 


New York. 


K., Cin- 


Norton Grinding Co., Worcester, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, 0. 

Smith Countershaft Co., Boston, 
Mass 

Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syracuse, 
Be Be 

Couplers, Hose 

Independent Pneu. Tool Co., Chi- 
cago, Ill. ; 

Ingersoll-Rand Co., New York. 

Couplings 

Almond Mfg. Co., T. R., Ashburn- 
ham, Mass. 

— ll & Son Co., H. W., Chicago, 
Ill. 

Davis Machine Co., W. P., Roches- 
ior. B. ft. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc. Wm., Philadel- 
phia, Pa. 

Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Williams Fdry. 
Ohio. 


Cranes 
Brown 
land, O. 
Case Mfg. Co., 
Cleveland Crar 
liffe, Ohio. 
Manning, Max 
New York. 
Maris Bros., P 
Nicholls, Wm. 
Niles- Bement-P 
Northern 
troit, Mich. 


Obermayer Co., 


Pawting. & H 
kee, Wis. 
Sellers % Co., 
phia, Pa. 


Hoisting Mach. 


& Mach. Co., 


Co., 


Akron, 


Cleve- 


Columbus, O. 


1e & Car Co., 


well & Moo 
hiladel phia, 
S., New 


ond Co., Ne 


Engineering Works, 


Inc., Wm., 


S., Cincinnati, 
arnischfeger, 


Wick- 


re, Inc., 


Pa 
York. 


»w York. 
De- 


oO. 
Milwau- 


Philadel- 


Shepard Electric Crane & Hoist Co., 
Montour Falls, N 











Service 





Cranes —Continued. 


Vandyck Churchill Co., 





New York. 


Yale & Towne Mfg. Co., New York. 


Crank 
chines 


Niles-Bement-Pond Co., 


Turning Ma- 


New York. 


Underwood & Co., H. B., Philadel- 
phia, Pa. 

Crank Shaft« 

Standard Connecting Rod _ Co., 
Beaver Falls, Pa. 

Crucibles 

Dixon Crucible Co., Joseph, Jersey 
City, 

Obermayer Co., S8., Cincinnati, O. 

Crushers 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Niles-Bement-Pond Co., New York. 


Link-Belt Co., 


Cupolas and Ladles, 


dry 
Obermayer Co., 


Paxson Co., J. Ww. 


Philadelphia, Pa. 


Cincinnati, 
. Phila., Pa. 


Cups, Grease 


Lunkenheimer 
Cutters, 
Adams Co., 
Becker Milling 
Park, Mass. 
Boker & Co., 
Brown 
dence, R. 


Cleveland Twist Drill C 0., 
O. 


& Sharpe 


Co... 


Hermann, 
Mfg. 


Cincinnati, 
Milling 


Dubuque, 
Machine 


Foun- 


O. 


O. 


lowa. 


Co., Hyde 


New York. 
Co., Provi- 


Cleveland, 


Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., New- 
ark, } , 

Inge srsoll Milling Mach. Co., Rock- 
ford, Ill. 

Kearney & Trecker, Milwaukee, Wis. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 
togers Works, Jno. M., Gloucester 
City, N. J. 

Sloan & Chace Mfg. , Ltd., New- 


ark, 


Standard Tool Co., 


Cle 


veland, O 


Union Twist Drill Co., Athol, Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 


Cutting-off Machines 


Armstrong Bros. 


Tool 


Co., Chicago, 


ll. 
Bignall & Keeler Mfg. Co., Edwards- 


ville, Ill 


Brown & Sharpe 


dence, 
Davis Mac hine 
ter, N. 


Co., 


Mfg. 
W. 


Co., Provi- 


P., Roches- 


Hurlburt- Rogers Mach. Co., South 
Sudbury, Mass. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Inc., 
Philadelphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pre ntiss Tool & Supply Co., New 
Yor 

Vandyck Churchill Co., New York. 

Cuatting-off Tools 

Armstrong Bros. Tool Co., Chicago, 
Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Cleveland Twist Drill Co., Cleveland, 
oO. 

Fitchbure Machine Works, Fitch- 
burg, Mass. 

Krieger Tool & Mfg. Co., Chicago, 
ll. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 

American Emery Wheel Co., Provi- 
dence, R. I. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O 

Dies, Sheet Metal 


American Tub 
Bridgeport, 
Bliss Co., E. V 


e & Stamping Co., 


we 
, Brooklyn, 


N. Y. 


Consolidated eas and Tool Co., 
Hastings, Mich. 

Ferracute Mach. Co., Bridgeton, 

Manville Bros. Co., Waterbury, 


Conn. 





Dies, Sub-Press 
Sloan & Chace Mfg. Co., 
N.J 


Waltham Machine Works, Waltham, 
Mass. 


Dies, Threading, Opening 


Boker & Co., Hermann, New York. 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 
Geometric Tool Co., New Haven, 


Newark, 


Conn. ? 

Jones & Lamesa Machine Co., 
Springfield, 

Pratt & Whitney Co., Hartford, 
Conn. 

Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Drawing Materials 

~~~ 5 & Son, Theo., Philadel- 


phia, 
Kélesch & Co., New York. 


Drafting Machines 


Universal Drafting Mach. Co., Cleve- 
land, O. 


Drilling Machines, Bench 
American Watch Tool Co., Waltham, 
Barnes Co., W. F. & John, Rockford, 
~ Worcester, 
Hartford, 


Boynton & Plummer, 
Mass. 

Pratt & Whitney 
Conn. 

Prentice Bros. Co., Worcester, Mass. 

Rockford Drilling Mach. Co., Rock 
ford, > 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg Co., Ltd, New- 


Co., 


ark, N. 
U. S. Electrical Tool Co.. Cincinnati, 
Oo. 
Drilling Machines, Boiler 
American Tool Works Co., Cin., O. 
Bickford Drill & Tool Co., Cincin- 
nati, O. ‘ 
Boynton «& Plummer, Worcester, 


Mass. 
Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. a Cin., O. 

Baker Bros., Toledo, ¢ 

Barnes Co., W. F. s ‘John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Springtield 
Mass. 

Bickford Drill & Tool Co., Cincinnati, 
O. 

Wiseher Planer Co., Mark. Nashua, 
N. H. 

Foote-Burt The, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 


Hardinge Bros., Chicago, Iil. 
Harrington, Son & Co., Edwin, Phila- 


Co., Cleveland, 


delphia, Pa. 
vr & Wright Mfg. Co., Hartford, 
Hill, "Clarke & Co., Inc., Boston, 
Mass. 


Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

< "y Tool & Supply Co., New 


Co., Rock- 
Philadel- 
Hart- 


Inc., 


Yo 
Rockford Drilling Mach. 
ford, Il. 
Sellers & Co., Wm., 
phia, Pa. 
Slate Machine 
ford, Conn. 
Taylor & Fenn Co., 


Inc., 


Co., Dwight, 


Hartford, Conn. 


Drilling Machines, Portable 


Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worcester, 
Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cin., 

Ingersoll-Rand Co., New York. 


Newton Machine Tool Wks., Inc., 
Phila., Pa 
Niles-Bement-Pond Co., New York. 


U. S. Electrical Tool Co., Cincinnati, 
oO. 
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THE JOHNSON FRICTION CLUTCH 


RUN YOUR MACHINES DIRECT FROM THE LINE SHAFT 
by mounting Cones, Pulleys or Sprockets on 


“JOHNSON FRICTION CLUTCHES” 

















NEW STUYVESANT HIGH SCHOOL, 16th St.. near First Ave New York, N. \ showing the Wood-Turt 
Pattern Making Shops, with 150 machines driven direct from the LINE SHAFT by CARLYLE JOIIDNSON FRICT 


THE MODERN METHOD of running groups of machines, dispensing with countershafts, overhead 


belts, drive-pulleys, etc. 
This method has been adopted by the following TECHNICAL HIGH SCHOOLS 


ling and 
ION CLUTCHES 


THE STUYVESANT HIGH SCHOOL, NEW YORK CITY 

THE COLLEGE OF THE CITY OF NEW YORK, NEW YORK CITY 

THE SPRINGFIELD TECHNICAL HIGH SCHOOL, SPRINGFIELD, MASS 

THE FAIRHAVEN HIGH SCHOOL, FAIRHAVEN, MASS 

CLEVELAND ROCKWELL STREET TECHNICAL HIGH SCHOOL, CLEVELAND, O 
THE MINNEAPOLIS SCHOOLS (Manual Training Dep’t), MINNEAPOLIS, MINN 


These CLUTCHES are also being used in the following TECHNICAL SCHOOLS 


THE UNIVERSITY OF PENNSYLVANIA PHILADELPHIA, PA 

THE MECHANICS ARTS HIGH SCHOOI BOSTON, MASS 

THE UNIVERSITY OF TEXAS, AUSTIN, TEXAS 

THE UNIVERSITY OF TENNESSEE KNOXVILLE, TENNESSE! 
THE UNIVERSITY OF MINNESOTA, MINNEAPOLS, MINN 
MONTANA AGRICULTURAL COLLEGI BOZEMAN, MONTANA 
NEW HAMPSHIRE COLLEGE, DURHAM, N. H. 

WEST VIRGINIA UNIVERSITY, MORGANTOWN, W. \ 










THE ADVANTAGES OF THE JOHNSON CLUTCH are found in its GREAT POWER, COMPACTNESS, LIGHT 
WEIGHT, SMOOTH SURFACE, and SIMPLE ADJUSTMENT. 


You can get a CLUTCH on the Catalog gratis. May we send one? 


Write For Our 
New 1909 Blue 





Catalogue. 
DOUBLE CLUTCH—EAXATERIOR 
SINGLE CLUTCTI EXTERIOR 
FOREIGN AGENTS——Efandem Co., 67a Shaftsbury Ave London, Eeng., or Great Britain Canadian Fairbanks Co Mon 
treal, Toronto, Winnipeg and Vancouver, for Canada H. Glaenzer & VPerreaud, No. 1 Avenue de la Republique, Paris, for France 
Bieberstein & Goedicke. Ferdinanstr, No. 25 7 Amerikahaus, Hamburg or Germany Wilh. Sonneson & Co Malmo, Sweden, 


for Norway, Sweden, Finland and Denmark 


THE CARLYLE JOHNSON MACHINE CO. uantroro. conn 











AMERICAN 


MACHINIST 


October 20. 1008 





Drilling Machines, Radial 


American Tool Works Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 
Mass. 
Bickford 
nati, O. 
Dreses Mach. 
Fitchburg Machine 
burg, Mass. 
Foote-Burt Co., 
Fosdick Mach. 
Gang Co., Wm. 
Harrington, Son & Co., 

Philadelphia, Pa. 
Hilbert Mach. Co., Cincinnati, Ohio. 
Marshall & Huschart Machry. Co., 

Chicago, Il. 

McCabe, J. J., New York 
Morris Foundry Co., Jno. B., Cin- 

cinnati, O. 

Mueller Mach Cin., O. 
Newton Mach Wks., 

Phila., Pa. 
Niles-Bement-Pond Co., New York 
Prentice Bros. Co., Worcester, Mass. 


Drill & Tool Co., Cincin- 


Cin., O. 
Fitch- 


Tool Co., 
W orks, 


Cleveland, O. 
Tool Co., Cin., O. 

ine incinnati, O. 
Edwin, 


Tool Co., 


Tool Inc., 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., Cc. C., Detroit, 
Mich. 

Drilling Machines, Rail 

Foote-Burt Co., Cleveland, O. 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

Niles-Bement-Pond Co., New York. 

—— Tool & Supply Co., New 
ork 


Shepard Electric C me & Hoist Co., 
ontour Falls, N. Y. 
Standard Tool Con Cleveland, O. 


Drilling Machines, Turret 
Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, 


Upright 
American Tool Works Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rockford, 


Ill. 
Beaman & Smith Co., Prov., R. I. 
Boynton & Plummer, Worcester, 
Mass. 


Celfor Tool Co., Chicago, Ill. 


Cincinnati Mach. Tool Co., Cincin- 
nati, O. 

Davis Mac hine Co., W. P., Roches- 
ter, N. Y. 

Fosdick Mach. Tool Co., Cin., O. 


Foote-Burt Co., Cleveland, O 


Gould & Eberhardt, Newark, N. J. 

maemnaien. Son & Co., Edwin, 
Philadelphia, Pa. 

ee = A & Wright Mfg. Co., Hartford, 

Hill "Clarke & Co., Inc., Boston, 
Mass. 


Hoefer Mfg. Co., Freeport, Il. 

Kern Mach. Tool Co., Cincinnati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

‘omen Machine Co., Rockford, 
ll. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 


Prentiss Tool & Supply Co., New 
ork. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Mach. Co., Dwight, Hartford, 
Conn. 

Seen ¢ Chace Mfg. Co., Newark, 

Taylor & Fenn Co., Hartford, Conn. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 


Wormer Mchry. Co., C. C., Detroit, 


Mich. 
Prills, Cemter 
Cleveland Twist Drill Co., Cleveland, 
oO 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, O. 








Drills, Electric 


Independent Pneumatic Too: Lvo., 
Chicago, Ill 


Van Dorn Elec. Co., Cleveland, Ohio. 


Drills, Flat 
Celfor Tool Co., Chicago, Ill. 
Lincoln Williams Twist Drill Co., 


Taunton, Mass. 


Whitman & Barnes Mfg. Co., Chi- 
cago, lil. 

Drills, Hand 

Cincinnati Electrical Tool Co., Cin- 


cinnati, O. 
Coates Clipper Mfg. Co., 
Mass. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
ae Electrical Tool Co., Cincinnati, 


Worcester, 


Drills, Pneumatic 

Cc oy Air Compressor Works, New 
ork. 

Inde pendent Pneumatic Tool Co., 


Chicago, Il. 
Ingersoll-Rand Co., New York. 


Ratchet 
Armstrong Bros. Tool Co., 
Il 


Boker & Co., Hermann, New York. 
Cleveland Twist Drill Co., Cleveland, 


Drills, 
Chicago, 


oO. 
Hisey-Wolf Mach. Co., Cin., O. 
Parker Co., Chas., Meriden, Conn. 
Pratt c. Whitney Co., Hartford, 


Con 
Rogers Works, John M., Gloucester 


ne Ry J. 
Standard Tool Co., Cleveland, 0. 


Drills, Rock 


Ingersoll-Rand Co., New Yo 

Northern Electrical Mfg. Peg \Madi- 
son, Wis. 

Drill Speeder 


Graham Mfg. Co., Providence, R. I. 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Dynamos 


Erie, Pa. 
New York. 


Burke Electric Co., 
C & C Electric Co., 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
— Elec. Mfg. Co., Madison, 
is. 
Roth Bros. & Co., 
Sturtevant Co., B. F., 
Mass. 
Triumph Electric Co., Cincin., O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Chicago, Ih. 
Hyde Park, 


Electrical Supplies 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cincinnati, 
oO. 

Northern Elec. Mfg. Co., Madison, 

Chicago, Ill. 


is. 
Roth Bros. & Co., 
Cincinnati, O. 


Triumph Electric Co., 


Van Dorn Elec. & Mfg. Co., Cleve- 
land, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Works Co., Cin., O. 

Cincinnati Electrical Tool Co., Cin- 


cinnati, O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Roth Bros. & Co., Chicago, Ill. 


U.S. Electrical Tool Co., Cincinnati, 
oO. 

Van Dorn Elec. & Mfg. Co., Cleve- 
land, ¢ 


Western Electric Co., Chicago, Il. 


Elevators 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Edwin, 


Emery Wheels 
See Grinding Wheels. 





Emery Wheel Dressers 


American Emery Wheel Co., Provi- 
dence, R 

Bay State Stamping Co., Worcester, 
Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O 

Standard Tool Co., 

Vitrified Wheel Co., 

Wrigley Co., Thos., 


Cleveland, O. 
Westfield, Mass. 
Chicago, Il. 
tnclosures, Tool-Room 


Hart & New Britain, 
Conn. 


Cooley Co., 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 


Electrical 


Crocker-Wheeler Co., Ampere, N. J. 
Merritf, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 
Bridgeport, 


Bradford, 


a Mach. .Co., 
Blaisdell Machinery Co., 


Pa. 
Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 


Motor 
H. H., 


Engines, 

Franklin Mfg. Co., Syracuse, 
a, A 

Engines, Steam 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 
Engraving Machinery 
Gorton Mach. Co., Geo., Racine, Wis. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition Machinery 
Philade!phia Bourse, Phila., Pa. 


Expanders, Tube 


Nicholson & Co., W. H., 
Barre, Pa. 


Wilkes- 


Eyelet Machinery 


Bros. Co., Waterbury, 


Manville 
Conn. 


Factory Equipment 


Mfg. Equipment & Eng. Co., Boston, 
Mass. 

Fans, Electric 

Crocker-Wheeler Co., Ampere, N. J. 


General Electric Co., New York. 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Fans, Exhaust 
Crocker-W heeler Co., 
General Electric Co., 
Sturtevant Co., B. F., 

Mass. 

Western Electric Co., 
Files and Rasps 
Barnett Co., G. & H.,§{Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., New 


Ampere, N. J. 
New York. 
Hyde Park, 


Chicago, Il. 


York. 

National File and Too! Co., Phila- 
delphia, Pa. 

Nicholson File Co., Prov., R. I. 


Reichhelm & Co., E. P., New York. 
Simonds File Co., Fitchburg Mass. 
Filing Machines 


Henry & Wright Mfg. Co.., 
Conn. 


Hartford, 


Filler, Iron 


Clark Cast Steel Cement Co., Sheiton, 


_ Conn. 

Felton, Sibley & Co., Philadelphia, 
Pa. 

Fittings, Iron 

National Tube Co Pittsburg Pa 








Flexible Shafts 
Coigeee Flexible Shaft Co., Chicago, 


es Clipper Mfg. Co., Worcester, 


Gem Mfg. Co., Pittsburg, Pa. 


Forges 
Boynton & 
Mass. 
Bradley & Son, C. C., Syracuse, N. Y 
National Machinery Co., Tiffin, O. 


Plummer, Worcester, 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park 
Mass. 

Forgings, Drop 

om & Spencer Co., Hartford, 


Bliss a E. W., Brooklyn, N. Y. 
Brown & Co., Rk. H., New Haven, 
Conn. 
Crescent Forgings Co., Oakmont, Pa 
McInnes Steel Co., Corry, Pa. 
K. Tool Holder Co., Shelton, 


Conn. 
vw & Co., J. H., Brooklyn, 


Forgings, Steel 
Crescent Forgings Co., Oakmont, Pa 


Foundry Furnishings 

Adams Co., Dubuque, Iowa. 

Goldschmidt Thermit Co., New York 

Obermayer Co., 8., Cincinnati, O 

Paxson Co., J. W., Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Frictions, Paper and Irom 


Rockwood Mfg. Co., Indianapolis. 
Ind. 

Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chicago. 


Il. 
Hoskins Co., The, Chicago, Ill. 
Tate, Jones & Co., Pittsburg, Pa. 
U. S. Gas Furnace Co., Providence, 


Westmacott Gas Furnace Co., Prov- 
idence, R. I 


Furnaces, Electric 
Hoskins Co., The, Chicago, Il! 


Furnaces, Gas 


American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chicago, 


Rockwell Furnace Co., New York. 
U. S. Gas Furnace Co., Providence. 


R. 1. 
Westmacott Gas Furnace Co., Provi- 
dence, R 


Furnaces, Melting 


American Gas Furnace Co., New 


York. 
Ciissee Flexible Shaft Co., Chicag: 
lll 


Obermayer Co., 5., Cincinnati, O 
U. 8. Gas Furnace Co., Providence 
R 


i ie 
Westmacott Gas Furnace Co., Provi 
dence, R. I 


Furnaces, Oil 


Rockwell Furnace Co., New York 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., Prov 
idence, R. I. 


Furniture, Machine Shop 

Hart & Cooley Co., New Britai 
Conn. 

Manufacturing Equip. & a ngineer 
ing Co., Boston, Mass. 

Merritt & Co., Philadelphia, Fo 


Gages, Recording 

Bristol Co., Waterbury, Cona 

Gages, Standard 

Ames & Co., B. C., Waltham, 

Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Cc leveland Twist Drill Co., 


acne & Wright Mfg. Co., Hartfore 


Mare 
Prow 


Clevelanc 


Conn. 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

Pratt «& Whitney Co., Hartford 
Conn. 

Rogers Wks., Jno. M., Gloucester 
City, N. J. 

Slocomb Co., J. T., Prov., R. IL. 


Starrett Co., L. S., Athol, Mass. 
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Money Making, Money 
Saving Upright Drills 


F your requirements call for the rapid production 
of light work, you will find the ideal drill tor 
handling such among our smaller sizes. Or on 

the other hand, if you are doing heavy work, the 
larger types combine the necessary strength, rigidity 
and driving power. 





Feeds are simple and strong; spindles are large and 
ground to fit sleeves. Every machine, from the 14” 
size to the 31” is a cost reducer. 

Consult us on Gang Drills, Horizontal Drilling and 
Tapping Machines, Etc 


CATALOG “‘A’’? 






RILLING MACHINE Co 
*-ROCKFORD - 


"we USA 


RY 






English address, 149 Queen Victoria St., London, E.C H. W. Petrie, Ltd., ge 
Toronto, Agent for Montreal and Vancouver. Henri Benedictus, Agent for 
Belgium. Edgar Bloxham, Agent for France and Italy. Thomas McPherson & 
Son, Melbourne. New York Export & Import Co., Agents for India, Japan, 
China and the Philippine Islands. Alfred H. Schutte, Agent for Western Ger- 
many, Switzerland, Spain and Portugal. 


























oh > Men Who Use Them 
<P vs Are Unanimous In 
4 c Their Praise Of 


Starrett Hack Saws 


because they possess a uniformly high quality 
that makes them everlastingly reliable on all hack 
saw work. Catalog 18-C. 








a 


The L. S. Starrett Co., Athol, Mass., U.S.A. 


New York, 132 Liberty St. Chicago, 18-20 West Randolph St. London, 36 and 37 Upper Thames St., E.C. 
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Gages, Steam 

Bristol Co., Waterbury, Conn. — 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, lowa. 
American Watch Tool Co., Waltham, 
Mass. 

Becker Milling Machine Co., Hyde 
Park, Mass. nbd 
Bickford Drill & Tool Co., Cincin- 

nati, O. ) 
Bilgram, Hugo, Philadelphia, Pa. | 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Buffalo Gear & Pattern Works, Buf- 
falo, N. 

Cincinnati Shaper Co., Cincinnati, 
Ohio. i“ 
Fellows _ Shaper Co., Spring- 

field, 


Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, Phila- 

Ss og Pa. 

McCabe, J. J., New York. 

Newark Gear © utting Machine Co., 
Newark, 

Newton Mac hine Tool Works, Inc., 
Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 


Schuchardt & Schutte, New York. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. é 

Sloan & Chace Mfg. Co., Newark, 
N. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. ; 

Vas Dorn & Dutton Co., Cleveland, 

Walcott & Wood Mach. Tool Co., 


Jackson, Mich. 
Wernem Machine Works, Waltham, 


Ma 
Whiton Machine Co., D. E., New 


Londor, Conn. 
Gear Testing Machinery 
Gisholt Mach. Co., Madison; Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk Downs, 
Mass. - 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. : 

Buffalo Gear & Pattern Works, 
Buffalo, N. Y. ; 

Caldwell & Son Co., H. W., Chicago, 
Il. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa. 
Earle Gear & Machine Co., Phila- 
delphia, Pa. 
Farrel Fdry. & Mach. Co., Ansonia, 


Conn. 
Fawcus Mach. Co., 
Fellows Gear Shaper Co., 

field, Vt 
Gleason Works, 


Pittsburg, Pa. 
Spring- 


Rochester, Mass. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
land, Ohio. 

Lea E squipme nt Co., New York. 

Newark Gear Cutting Machine Co., 
Newark, N. 

New Process Rawhide Co., Syracuse, 
Mo 


R. D., 


Edwin, 


Cleve- 


Nuttall Co. Pittsburg, Pa. 


Owen Machine Tool Co., Spring- 
field, Ohio 

Picrome Hide Co., Syracuse, N. 

Philadel hie Gear Works, P hind. 
phia, Pa. 

Sawyer Gear Works, ( leveland, oO 
Spacke Mach. Co., F. Indian- 
apolis, Ind. 5 
Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa : 
Van Dorn & Dutton Co., Cleveland, 


O. 
Walcott & Wood Mach. Tool Co., 


Jackson, Mich. 

Gears, Molded 

Caldwell & Son Co., H. W., Chicago, 
Ill. 

Farrel Fdry. & Mach. Co., Ansonia, 


Conn 


Franklin Mfg. Co., H. H., Syracuse, 
i 


Horsburgh & Scott Co. The, Cleve- 


land, Ohio. 

Philadel hia Gear Works, Philade’- 
phia, Pa. 

Taylor-Wilson Mtg. Co., McKees 


Rocks, Pa. 





Molded—Continued. 
Cleveland, 


Gears, 
Van Dorn & Dutton Co., 
oO. 


Gears, Quride 


Picrome Hide Co., Syracuse, N. Y. 
Gears, Rawhide 


Boston Gear Works, Norfolk Dowss, 


Mass. : 
Chicago Raw Hide Mfg. Co., Chicago, 
Ill 
Earle Gear & Mach. Co., Philadel- 


hia, . 
mt owen Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, ‘Boston, Mass. 
Horsburgh & Scott Co., The, Cleve- 
land, O. 
New Process Rawhide Co., Syracuse, 


Nuttall Co., R. D., 

Philadelphia Gear Works, 
phia, Pa. 

Sawyer Gear Works, Cleveland, oO. 

Van Dorn & Dutton Co., Cleveland, 


Pittsburg, Pa. 
Philadel- 


Gears, Worm 


Albio-Clem Elevator Co., 
phia, Pa. 
Boston Gear Works. Norfolk Downs, 


& Mach. 


Philadel- 


Mass 

Farrel Fadry. Co., Ansonia, 
Conn. 

Fawcus Machine Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., The. Cleve- 
land, O. 

Newark Gear Cutting Machine Co., 
Newark, 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

Picrome Hide Co., 4 

Taylor-Wilson Mfg. Co., 
Rocks, Pa. 

= Dorn & Dutton Co., 


Syracuse, N. Y. 
McKees 


Cleveland, 


Generating Sets 


Burke Electric Co., Erie, Pa. 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, IIl. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 


ork. 
Graphite 


Dixon Crucible Co., Jos., Jersey City, 
N.J 


Obermayer Co., S8., Cincinnati, O. 


Grinders, Center 


Cincinnati Electrical Tool Co., 
cinnati, O. 

Coates Clipper Mfg. Co., 
Mass. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincinnati, O. 

Mueller Machine Tool Co., Cincinnati, 
O 

Niles-Bement-Pond Co., New York, 

U.S. Electrical Tool Co., Cin., O. 


Cin- 
Worcester, 


Inc., James, 


Grinders, Cutter 
Bath Grinder Co., Fitchburg, Mass. 


Becker Milling Mach. Co., Hyde 
Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Machine Co., Cin- 
cinnati, O. 

Crocker-Wheeler Co., Ampere, N, J. 


Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Heald Mach. Co., Worcester,. Mass. 
Hisey-Wolf Mach. Co., Cincin., O 


Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 
LeBlond Mach. Tool oo. GB Ba 


Cincinnati, Ohio. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Norton Grinding Co., Worcester, 
Mass. 

Pratt & Whitney Co., 
Conn. 

a Tool & Supply Co., 

ork 

Rivett Lathe Mfg. Co., Boston, Mass. 

U. 8. Electrical Tool Co., Cincinnati, 
Oo 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Hartford, 


New 





Grinders, Cylindrical 


Bath Grinder Co., Fitchburg, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Norton Grinding Co., 
Mass. 


Worcester, 


Grinders, Disc 


Bath Grinder Co., Fitchburg, Mass. 

Besly & Co., Chas. H., Chicago, Lil. 

a Machine Co., Providence, 
ie ie 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co., orcester, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery heel Co., Spring- 
field, Ohio. 

Taylor & Fenn Co., Hartford, Conn. 


Grinders, Drill 


Heald Mach. Co., Worcester, Mass. 

Morse Twist Drill a. Mach. Co., 
New Bedford, 

Niles-Bement-Pond *Co., New York. 

Safety Emery Wheel Co., Spring- 


field, Ohio. 
Inc., Wm., Philadel- 


Sellers & Co., 
phia, Pa. 

Standard Tool Co., Cleveland, O. 

U. - Electrical Tool Co., Cincinnati, 
Ohio. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 


Bath Grinder Co., Fitchburg, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Heald Mach. Co 
Landis Tool Co. aynesboro, Pa. 
Rivett Lathe Mfg. Co., Boston, Mass. 
oF Electrical Tool Co., Cincinnati, 


Worcester, Mass. 


Grinders, Knife 


American Wood Working Mchy. Co., 
Rochester, N. Y. 

Safety Emery Wheel Co., 
field, O. 


Spring- 


Grinders, Portable 


Cincinnati Electrical Tool Co., 
cinnati, O. 

Coates Clipper Mfg. 
Mass. 

Hisey-Wolf Mach. Co., Cincinnati, O. 

U.S. Electrical Co., Cincinnati, Ohio. 


Teel 


Cin- 


Co., Worcester, 


Grinders, 
Anpueeng Bros. Tool Co., Chicago, 
os Co., W. F. & John, Rockford, 
Blount Co... G, Everett, Mase. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 
Cincinnati Milling Machine Co., Cin- 


cinnati, O. 
- se Machine Co., Providence, 


Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Grant Mfg. & Mach. Co., Bridgeport, 


Conn. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Heald Mach. Co., Worcester, ngeee. 
Hisey-Wolf Mach. Co., Cincin., 


Landis Tool Co, W ay nesboro, Pa 

LeBlond Machine Tool Cm, Be. Biv 
Cincinnati, Ohio. 

McCabe, J. J.. New York. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Mummert, Wolf & Dixon Co., Hano- 


ver, Pa. 
Niles-Bement-Pond Co., New York. 
Norton Grinding Co., Worcester, 
Mass. 


Ransom Mfg. Co., Oshkosh, Wis. 
Rivett Lathe Mfg. Co., Boston, Mass. 


Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Safety Emery Wheel Co., Spring- 
field, O. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 


Standard Tool Co., ag egy oO. 
Tabor Mfg. Co., Phila., 


S. Electrical Tool Co., Cincin- 
nati, O. 
Vandyck Churchill Co., New York. 


Vitrified Wheel Co., Westfield, Mass. 

Whitney Mfg. Co., Hartford, Conn. 

Wilmarth & Morman Co., Grard 
Rapids, Mich. 





Grinding or Polishing Ma- 
chinery 


atgastee Material Co., Philadelphia, 
a. 
American Emery Wheel Co., Provi- 
dence, 4 
W. F. & John, Rock- 


Barnes Co., 
ford, Ill 
Bath Grinder Co., Fitchburg, Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Blount Co., J. G., Everett, Mass. 
Brown & Sharpe Mfg. Co,. Provi- 
dence, R. I. 
Builders Iron Foundry, Providence, 


R. I. 
Coleaee Machine Tool Co., Chicago, 
Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 
Cospes Clipper Mfg. Co., Worcester, 


ass. 
Crocker-Wheeler Co., Ampere, N. J. 
> % Machine Co., Providence, 


Gardner Mach. Co., Beloit, Mich. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Machine Co., Worcester, Mass. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hisey-Wolf Mach. Co., Cincinnati, O. 


Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Machine Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis 

Norton Grinding Co., Worcester, 

a Tool & Supply Co., New 

Yor 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. & Co., Chicago, IIl. 

Safety Emery Wheel Co., Spring- 
field, O. 

U. 8. Electrical Tool Co., Cincinnati, 


Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, Mass. 


Grinding Wheels 
ieuive Material Co., Philadelphia, 


Adams Co., ys Iowa. 
American Emery heel Co., Provi- 
dence, . 
a Co., Niagara Falls, 


Compe | Clipper Mfg. Co., Worcester, 


Providence, 


Dickinson, Thos. L., New York. 

Niles-Bement-Pond Co., New York 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, Mase. 

Whitney Mfg. Co., Hartford, Conn. 


1 A Machine Co., 


Grindstones and Frames 


Cleveland Stone Co., Cleveland, O 
Niles-Bement-Pond Co., New York 
Norton, Co., Worcester, Mass. 


Gan Barrel Machinery 


Diamond Machine Co., Providence: 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 


Hammers, ge 


Bliss Co., E. , Brooklyn, se F 

Bradley & Son C.C. Syracuse, N. Y 

Chambersburg Engineering Co 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J 

Niles-Bement-Pond Co., New York 

—— Tool & Supply Co., New 

ork 

Waterbury Farrel Fdry. & Mach 

Co., Waterbury, Conn. 


Hammers, Pneumatie 

Bliss Co., E. W., Brooklyn, N. Y 

Clayton Air Compressor Works, New 
York. 

Independent Pneumatic Tool Co 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New Yor! 

Sellers & Co., Inc., Wm., Philade 
phia, Pa. 


Hammers, Power 
say & Son, C. C., 
N 


Niles-Bement- Pond Co., New York 
—— Tool & Supply Co., New 


Yo 
Toledo Machine & Tool Co., Toledo 
Ohio. 


Syracuse 





